pads otk iek (Se age peg ae : E Sern ey 


- NAVELEX 0967-LP-626-5010 


¢ TECHNICAL MANUAL 


OPERATION AND MAINTENANCE INSTRUCTIONS 
WITH PARTS LIST 


VOLUME 1 


TELETYPEWRITER SET 
* AUTOMATIC SEND-RECEIVE 


MODEL 28 | 


Manufactured by 
Teletype Corporation 


Manual Prepared by 
Western Technical Associates 
N0O0039-76-C-0153 


This publication supercedes NAVSHIPS 0967-LP-173 6010, 6020, 6030, 6040, 6050 
dated February 1973. 


Portions of this Technical Manual were extracted, and either reproduced 
or reformatted, from material.in copyrighted Teletype Corporation bulletins e 
and reprinted by permission of Teletype Corporation. : 


; a Each transmittal of this document outside of the Department of Defense 
¢ : must have approval of the issuing Service 


Published by directionof Commander, Naval Electronic Systems Command 


15 JANUARY 1979 


LIST OF EFFECTIVE. PAGES 


INSERT LATEST CHANGED PAGES. 
SUPERCEDED PAGES. 


DESTROY 


NOTE: The portion of the text affected by the changes is indi- 
cated by a vertical line in the outer margins of the page. 
Changes to illustrations are indicated by miniature pointing 
hands. Changes to wiring diagrams are indicated by shaded areas. 


Dates of issue for original and changed pages are: 


Original 


15 Jan 1979 


TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 2275, CONSISTING OF 


THE FOLLOWING: 


Title 

A - D 

i - cxxxiv 
1-1 - 1-73 
1-74 Blank 
1-75 

1-76 Blank 
1-77 

1-78 Blank 
1-79 

1-80 Blank 
2-1 - 2-11 
2-12 Blank 
2-13 

2-14 Blank 
3-1 - 3-5 
3-6 Blank 
3-7 - 3-9 
3-10 Blank 


3-11 - 3-73 
3-74 Blank 


3-75 
3-76 Blank 


3-77 - 3-157 
3-158 Blank 
4-1 - 4-226 


*Zero in this column indicates an original page. 


GDODCVWOGMVOOCOCOCOOCOCOCOOOCOCOOOCOCOCOOCOCO oO 


Page 
No. 


5=1,-= 
5-40 
5-41 
5-42 
5-43 
5-44 
5-45 
5-46 
5-47 
5-48 
5-49 
5-50 
5-51 
5-52 


5-53 


5-54 
5-55 
5-56 
5-57 
5-58 
5-59 
5-60 
5-61 
5-62 
5-63 
5-64 


5-65 


5-66 
5-67 
5-68 


5-39 
Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


Blank 


DOD WDOCWOOOOCOCCOCOCOCCOCOCCOCOCCOCOCOCOCOCOCOCCO0O Oo 


¢€ | List OF EFFECTIVE PAGES INSERT LATEST CHANGED PAGES. DESTROY 
— ° SUPERCEDED PAGES. 


NOTE: The portion of the text affected by the changes is indi- 
cated by a vertical line in the outer margins of the page. 
Changes to illustrations are indicated by miniature pointing 


hands. Changes to wiring diagrams are indicated by shaded areas. 
Dates of issue for original and changed pages are: 
Original ... 0 --- 15 Jan 1979 
TOTAL NUMBER OF PAGES IN THIS PUBLICATION IS 2275, CONSISTING OF 
THE FOLLOWING: 
Page | *Change Page *Change 
No. No. No. No. 
5-69 0 5-103 0 
5-70 Blank 0 5-104 Blank 0 
5-71 0 5-105 0 
5-72 Blank 0. 5-106 Blank 0 
5-73 0 5-107 0 
5-74 Blank "0 5-108 Blank 0 
5-75 0 5-109 0 
5-76 Blank 0 5-110 Blank 0 
iq 5-77 0 5-111 0 
7 5-78 Blank 0 5-112 Blank 0 
5-79 0 5-113 0 
5-80 Blank 0 5-114 Blank 0 
5-81 0 5-115 0 
5-82 Blank 0 5-116 Blank 0 
5-83 0 5-117 0 
5-84 Blank 0 5-118 Blank 0 
5-85 0 5-119 0 
5-86 Blank 0 5-120 Blank 0 
5-87 0 5-121 0 
5-88 Blank 0 5-122 Blank 0 
5-89 0 5-123 0 
5-90 Blank 0 5-124 Blank 0 
5-91 0 5-125 0 
5-92 Blank 0 5-126 Blank 0 
5-93 0 5-127 0 
' 5-94 Blank 0 5-128 Blank 0 
5-95 0 5-129 0 
5-96 Blank 0 5-130 Blank 0 
5-97 0 5-131 0 
5-98 Blank 0 5-132 Blank 0 
5-99 0 5-133 0 
5-100 Blank 0 5-134 Blank 0 
5-101 0 5-135 0 
5-102 Blank 0 5-136 Blank 0 
¢ *Zero in this column indicates an original page. 


VALIDATION PERFORMANCE 


Title of Publication 
Automatic Send-Receive (ASR) Teletypewriter Sets, Volumel 


Contractor: : Subcontractor (if performing 
validation) : 


WESTERN TECHNICAL ASSOCIATES 


Contract No.(s) and Purchase Orders, if applicable 


Contract No. 00039-76-C-0153 


Date 
Chapter Section Paragraph Validation Check here if 
Completed not validated 
1 1-1 - 1-7 1/15/79 
2 2-1 - 2-4 1/15/79 
23 3-1 - 3-14 LPL S719 : 
4 _ 4-1 - 4-14 1/15/79 . . Yj 
5 5-1 - 5=+2.2 1/15/79 
6 LL =V 6-1 - 6-32 1/15/79 
Te (ope 1/15/79 
8 8-1 - 8-3.2 L/15/ 79 
seed tara ee 
Name & Authority of Validating Signature of Validating Officer: 
Officer: 


Kenneth S. Brown y ae eee 
Publications Manager 


CHANGE 
NO. 


DATE 


RECORD OF CHANGES 


TITLE OR BRIEF 
DESCRIPTION 


ENTERED BY 


PETES Bixee tne: 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS 


( Chapter Title Page 
1 GENERAT, INFORMATION AND SAFETY PRECAUTIONS 
1-1. SAFETY PRECAUTIONS ......ccccc cc ccc ccscccccce 1-1 
1-2. TNE DUCE TON i caster Sraas ae okt tiara sa are Gaara pew Waa. Shas 1-1 
1-3. EQUIPMENT DESCRIPTION... ...cccccccccccccccces 1-1 
a. GEN Sr ais eee ieee chee ere 6, 2 Wierd: She Bie ee eres Sree 1-1 
b. High- and Low-Level..........cseeeceeees 1-1 
1-3.1 EQUIPMENT DESCRIPTION (HIGH-LEVEL) .......... 1-1 
a. TYP TN! UT ied sets eb ace Sere ie ciee Sie ete. 2 ole ee os 1-4 
CU): - Main: “Shat tix www. ksiefe-0i6 e660 B18 bre waters 1-4 
(2) Selecting Mechanism........eccceee 1-9 
(3) Code Bar Mechanism.......ccceeeees 1-9 
(4) Printing Mechanism. ...........22e. 19 
(5). Spacing Mechanisms «66 cciwiwwacies es 1-9 
. (6) Line-Feed Mechanism............... 1-9 
( (7) Stunt Box.cccecccccccccccccccccces 1-15 
(8) Ribbon-Feed Mechanism............. 1-15 
(9) Paper Feed Mechanism.........cceee 1-15 
(10) Signaling Code én seeks cede eee ewees 1-15 
b. Keyboard..cccccccccccccccces erat cyacelts wiererers 1-15 
(1) Signal Generator........cccceeeeee 1-15 
(2) Reset Cam Follower Bracket 
ASSOMDIY 0:6 06 eevee 6 eee eteceie 00 @ 05s eo 5 1-19 
(3) Code Bar Extension Basket 
ASSO MD LY o-8 6 0.6 Sd ere eo ein e8e5 eo Sed were S's 1-22 
c. Perforator-Transmitter BaSe............ 1-24 
(1) Mode Switching......cccesccccesees 1-24 
(2) Components. ...cccccsccccccccccccecs 1-24 
d. Perforator (Tape Punch) Units.......... 1-24 
e. Typing and Non-typing Perforators...... 1-26 
(1) Signaling ‘Code ss. «cn 28.05 Se dee os ews 1-26 
(2) Function Mechanism. ....ccccccccees 1-26 
(3), ‘SClECtIOn..i8eiaies techn ee Hew wes 1-29 
3 (A), POriOrating.ssictecbcetetsoews ees 1-29 
é. (5): SPY LG -o. to 5 eke sa ve: wire ie: Boer ee (So ee cde 5:3) 1-29 
(6) Variable FeatureS...cccccccccscces 1-29 


NAVFLEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


£% Transmitter DistributorS....cccccceeeee I-29 


(1) TD BaS€. ccc cece ecw eee eee eee e eee ee I-31 
Qy° SD Unitictewx ssasee baw se aee esa ewes 1-31 
(3) Configuration...........222222222- 1-31 
(4) Electrical CircuitS.......ceeee2221-34 


g- Auxiliary Typing Reperforator Base.....1-34 
h. Typing Reperforator Unit.........222.2e.1-35 


(1) Rotary Motion Distribution........1-39 
(2) Selecting Mechanism..........2..2.2.1-39 
(3) Type Wheel and Positioning 

MeChaniSMS. .ccccccccccccccscccesee I-39 
(4) Printing, Ribbon-Feed, and 

Perforating Mechanisms............1-39 
(5) Function Box...ccccccccccccscceeee I-39 
(6) Frame Assembly......ccceccccccceee 1-39 
(7) Variable FeatureS...........2..2..1-39 
(8) Signaling Code.................... 1-40 


i. Electrical Service Unit................1-40 *) 
oe Cabinet. cc cece cccccccccccccccccccccee 1-41 
k. MOtCOT UNnitS..cecceeccccccccccccccccceee I-41 
1. Variable: Features. .s60 cn cewiewe ie iee es we 1°91 


(1) Horizontal Tabulator.........222e221-41 
(2) Vertical Tabulator.....cceeeeeeeee I-43 
(3) Form Feed-Out...ccccccccccccccccee 1-43 
(4) Automatic Carriage/Return Line- 

POC 65 5o asia 5a eiee ote tee cayale evel ete Sieieve ce La 4S 
(5) Contact Mechanisms...............-1-43 
(6) Tape Feed-Out Mechanism...........1-43 
(7) Backspace Mechanism. ......2ee-eee- 1-43 
(8) ACCESSOLIES. .ccccecccecccccccccece I-43 


1-3. 2. EQUIPMENT DESCRIPTION (LOW-LEVEL) eeccececececeecece 1-43 
a. FFI SuppreSSion.....ccceeeccc reece ceceee 1-43 
(1) Signaling....cccccccccccccccsccece 1-43 

(2) Electrical Service Assembly 


(TESA) 65a eic6 re wa 6 ers de tece a ecete eee sateen. LE O39 
(3) s@ablings cs cocsusdeees csecaseeoexcs 140 


ii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS —- Continued 
€ Chapter Title Page 


b. ASR Set RFI Components...........-22...1-44 
(1) RFI Selector Mechanism............ 1-44 


(2) RFI Signal Generator Contact Box 
ASSEMDLy.. ccc cece ccc ccc ccc ccccccce I~4Y 


@ (a) Contact BOx....ceeceeessececo I-44 
(b) Contact Assembly....-......-.1-44 
(Cc) Filter Card Assembly.........1-46 
(a) Signal Line Cable Assembly... 1-46 


e 
om Synchronous PulSe.....ccccceesccceccees I-46 
1-3.3. ELECTRICAL SERVICE ASSEMBLY......cccccccccees I-46 
a. Electrical Service Assemblies..........1-46 
b. ESA D@SigNnS....cccccccrccccccencccccccn Im~4T 
Ce ESA COMPONENES. .ccccccccccccccccsccsees I-D0 
( d. ESA Circuit CardsS.....ceccssccccsceee ee 1-50 
(1) Selector Magnet Driver (SMD)......1-50 
(2) Low-Level Keyer (TP303142)........1-53 
(3) Power Supply Card (General 
DESCriptioOn) ...cecccccccesccccsees 1-56 
(4) Power Supply (0.5-Ampere) Card....1-56 
(a) Input... ccc cccccccccccsvecece I-96 
(b) OUTPUT... ccc ccccceccccscccees 1-96 
(GC). | BUSING) sch awed bee ice eee ca I= 58 
(d) Operating Ambient 
Temperature. ..ccccccsccceeeee 1-98 
(5) Clutch Magnet Driver..............1-58 
e. Electronic Message Numbering Module....1-59 
1-4. RELATIONSHIP OF UNITS....22cccccecccccscccee I-61 
1-5. REFERENCE: ‘DATA ois:0: os wieistec a 4ids sS'ste a ie eee ee eel HO | 
1-6. EQUIPMENT, ACCESSORIES, AND DOCUMENTS 
SUP PLIED 6:66:65 60's: aneie.e's.e sree 060 60 8:08 6s eee 6s ee eee VOT 
‘ 1-7. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT 
( SUP PL LED 639.06 wie. 62056 oid oe S we 60S She el bee ee lw Slelee oS ee I= 61 


iii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 
2 OPERATION 
2-1. INTRODUCTION 6534448 Suwa deen eae w en Aawwenee= | 
2-2. CONTROLS: AND. INDICATORS . vids cswww shane eet eae ent 
2-3. OPERATING PROCEDURES. +eeeeeeeeeeeseneee ees 2o1 
2-4. OPERATOR MAINTENANCE s<% siesedie Vacewes se eae eee 2=1 


a. Paper iene eseg y gerr ference 
b. Ribbon Installations... 3: science siege eee 2 
3 FUNCTIONAL DESCRIPTION 
3-1. TNIRGDUCTION. 4S e6.c Ge eadeewiotuuessswaten da 
3-2. OVERALL FUNCTIONAL DESCKIPTION............-.37-1 


3-2.1 OVERALL FUNCTIONAL DESCRIPTIOON 
(BIGH=LEVEL ) 6:6. 6:6: 6ce ie tore aoe e' estes els eeesGiel eee ee edn y 


a. ASR Set Operating Modes................3-1 
b. Selective Calling...........ceccceeee ee 3-3 
Cc. Transmitter Distributor Unit...........3-3 
d. Signaling Code....cccccccccccccccccesee 3-4 
e. FUNCCLONS.. ccc c ccc cess c ccc eeccccsseee dO 


3-2.2 AUXILIARY TYPING REPERFORATOR SYSTEM 
OPERATION 6 is: ois csis-3'-6eSherenete 62s ere ee tevie ere wiee'6 0s 6%e wt SO 


3-3. AUXILIARY TYPING REPERFORATOR BASIC BLOCK 
DIAGRAM DESCRIPTION... ...ccc cece cc ccc cccce ce 311 
a. Drive MechanisSm.......22.22cee eee eee eee 3-171 
b. Selectiong Mechanism..............-2-22--3-11 
om Perforator MechaniSm......22.222eeeee223-11 
d. Transfer Mechanism...........222eee22-- 3-11 
e. Function Box Mechanism.......22...2---- 3-13 
f. Positioning Mechanisms.................3-13 


iv 


pee SR SS toe 


5. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


Type Wheel... ccc ccc cccccccscccccccsvees 3-13 
Printing Mechanisms. ts wae es see see w sins So 13 
Ribbon-Feed MechanisSm.........2ee20000223-13 


TA DOs. oie 0 eines oie 6 ele, Wi Sie lene @ 8 Red Se eee eee eS O— 413 


VARIABLE FEATURES 00.00 of0e © ox0le 6% e eX eee cerete eens ene 3 15. 


g. 


Contact: Mechanisms ss ese ss iets ee sie ance d= 15 
Backspace MechaniSmS........eeeeeeee002037-15 
Tape Feed-Out MechanismsS............22.3-15 
Print Suppression on PunekiGhsiudwaceose1s 
Motor Control Mechanisms...............3-15 
Universal Function Blade...............3-16 


Variable Speed Configuration...........3-16 


SIGNALING CODE. eee ee eee eee eee ee cee cece vee ee 3-16 


ae 


b. 


a. 


Baudot COdC.cccccccccccscccccsecs S66 eho 3-16 
Five-Level Configuration...............3-16 
Code Permutation... .cccccccccccccccccee 3-16 


Typing SPCCAS% oie creo 00 60:5 ene. e 4,0: See eae eee S— 16 


AUXILIARY TYPING REPERFORATOR FUNCTIONAL 
BLOCK DIAGRAM DESCRIPTION.... eoceceece ee ae tome 


POWER: SWLEChe . seca eee niceties eke cnae Se TT 
Motor UNIT isc ect see ee eee ee ecco ccccceee 3-17 
Drive MechaniSMeissewie cise twee eed eee 3-17 
Maiti \SHa&E tse: wsa 6s Sore wos oe wl dew ois ora ew we NE 
SELECKOLe cece cccccccccsccccccccccccee 3-189 
Trio ASSEMD] Y siscsed cde ewe teeek cee ewe eee 18 


Selecting Cam-Clutch Assembly..........3-18 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


h. Main Bail ASSEMDLY..- eee eee eee cece eee ee 3-18 
as Punch: “SILGGS 5 ve 6. ais 6:0. Sales o6ue's 6 e'w eee ges S218 
j. Punch BLOCK s.6.s os Wiese we wae ee a eee ee OA 
ky Tape-Feed Pete ee ere ey amen ay 


1. Function Cam-Clutch and Trip 
ASSEMDLICS. ccc cece ccccc ccc cscs ccccsseee 3719 


m. Rocker Bail RABSMD I daeule Sie wwradaweew cere 


(1) Ribbon-Feed Mechanism.............3-19 
(2) Perforator... cc cccccccc ccc ccc ecco e 3-19 
(3) Correcting Mechanism..............3-19 
(4) Function Box....cccc ccc c cece eee 3-19 
(5) Printing Mechanism.........2222-2--3-19 
(6) Oscillating Assembly..............3-19 
(7) Pushbars of the Axial and Rotary 
Positioning Mechanisms............3-19 


Ne Transfer ME ChANDTSMS 6:05 6 Scekere sche S62 oo 2 = 19 


O. Function Box MechaniSm. ..ccccccccccesee 3-20 
pe Type WE CC ro ieee oat tere oe oso Se cbs woe eS wlate erate 6 SE ZU. 


qe Rotary Positioning Mechanism...........3-20 


r. Axial Positioning Mechanism..........-..3-20 
Se Correcting MechaniSm..cccccccccccceccceee 3-20 
t. Printing MechanisSm........cccceccceee ee 3-20 


ue Ribbon-Feed MechaniSm...ccccccccccceces 3-20 
Ve Base ASSCMDILY 6 oi: 0: 0:0.0:0'e oie 00s 0 0 ecere 0 See 20 


(1) Gear Shaft.......c cece ce ce cece e eee 3-21 
(2) Tape Container.......ce cece cence ee 3-21 


We Electrical CharaCteristicsS......s.ee.eeee 3-21 


3-7. DETAILED FUNCTIONAL DESCRIPTION OF TYPING 
REPERFORATOR.« cccccccccccccccccccccccccccccce S21 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 


Title Page 


RECEPTION AND TRANSLATION.. eee eee eoceceeeeeece - 3-21 


Ae 


De 


Selecting Cam-Clutch and Trip 
ASSEMDLY. cece ccc ccc ccc ccc ccc ccc ccc ccc ee 32 


Clutch OPeratliOn..ccccccccccecscccccses 3-22 


(1) EngGageMent..cccwccccccccccccccrcce 3-22 
(2) Disengagement ...cccccccccccccessee 3-22 


Selector Operation......ccesccccccce see 37-295 
ODTESNEAELON oi 6bs 6s bi bS See eke se SoS 4 325 


TRANSL Lo eiieid Siete. Sites SS eer wie Sole wb Se SHC eS BELT 


MOTION FOR TYPING AND PERFORATING........2-2.23-27 


ae 


Function Cam-Clutch and Clutch Trip 
ASSOMDLY sc cbc cee ee eee cee wes eee ee cee 3-27 


Rocker Bail Assembly.......ecccccceeee e 3-30 
WHEEL POSITTONING....ccccccccccccscceee 3-30 
General Operation. ....ccecccccsccceve es 3-30 
Rotary Positioning......ccsececeeeseee ee 3-33 
Axial PosSitioning.......ccscccccceee eee 37350 
COLTOCCELON x's se waren t oes cetera cee case oF 


LETTERS-FIGURES: Shift. sscccsse ce ees ewi ce 3-39 


PRINTING 62s cee ees ec csc eeecececees se eeew ce SAT 


ae 


b. 


Print Hammer. ccc ccc ccc cc ccc ccc cc cee cee e 3-41 


Rocker Bail Assembly..cccccccccccccscee 3-41 


RIBBON-FEEDING..ccccccccccccccccccccccccccce 3-41 


PERFORATING. «cccccccccccccssccccccccccccce ees 3-42 


ae 


b. 


Perforating-Chadless Units. eoceoeceoneeceeeoe 3-42 


Perforating-Fully Perforated Units.....3-44 


vii 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 
Title Page 
FEEDING - FULLY PERFORATED AND CHADLESS 


UNITS... ccccee ececeecececeececece eocecececececececeeeceeeeee 3-44 


DETAILED FUNCTIONAL DESCRIPTION, VARIAFLE 
FEATURES 6 coe es be 6S ee ee eee CeCe CCS SSC eee Os SH HE 


CONTACT ASSEMBLIES... .. cece cece cece cece eee e 3-46 
a. Selector Mechanism Timing Contacts..... 3-46 
k. LETTERS-FIGURES Contacts............2-- 3-46 
Cc. Signal Bell Contacts...............--..3-46 
d. End of Feed-Out Timing Contacts........3-48 
e. Timing COntactS....ccccccccccccccccces s 3-48 
UNIVERSAL FUNCTION BLADE.....2c eee e eee e eee ee 3-48 
PRINT SUPPRESSION-ON-FUNCTION... 2222-22222 3-48 


INTERFERING LETTERS TAPE FEED-OUT. ececececeececece 3-49 


a. GENCLAL ssc sew sis sce eee eee See eee ee SAHNI 
b. Initiation... ccc ccc cece cece cece e 3-49 
Cc. TECMinatiOn. .. eee ce wcrc ccc cece ccccee oe 3-90 
d. Solenoid Operation............2.22ee22- 3-90 


REMOTE CONTROL NON-INTERFERING BLANK TAPE 
PREED=OU Uievssre 6.600 68 Seve 2 wd ere oe ee Seed eects ee 300 


ae GENCY a Lis. 6: oe sieliere Sears eis eo. 6 oe Pee eo ¥6 eee wrecece STO 
b. TNLTELAE LON 6 666d oes See cet eee eeec eee ee ool 
Cc. MEE SE LNG soos eels 6 Ses eiaiereie ele le etere aie we ee ee 5 SA OF 


d. Tripping and Punch Blocking............3-51 


ee. SE OL AG Ci are ess eueie te 6eees 600 Gis one's oie eee! 60.8 SO OL 


REMOTE CONTROL NON-INTERFERING LETTERS TAPE 
FRE D=OUL iid: 6is-6:ohe nel 650i 6%: eel oi'e0 6) 6.0 gies She eerevaie’ere are side De 


NAVELEX 0967-LP-625-501 


TABLE OF CONTENTS - Continued 


Title Page 


BACKSPACE MECHANTSMS:s os: 00 0's 0/616 0'6 6:5 607056 8 eee «ST OL 


da. 


GONCT AV 66s 8 oid. oo aero oso 6 Sore Oe di ersieie Sfererse SG D2 


Manual Backspace (Fully Perforated 
TAPE): 6061s a! win Sad oe! o1S08 16 ee o1e ee 0 6056 ee eterele ee OO DS 


Manual Backspace (Chadless Tape).......3-52 


Power Drive Backspace... ...cceeeeeee eee e 3-55 


OVERALL FUNCTIONAL DESCRIPTION (LOW-LEVEL) ..3-55 


DETAILED FUNCTION OF THE TRANSMITTER 
DISTRIBUTOR CTD) oie ee Sates e se: 068.810 ee 0's Oa sees SH OD 


ae 


b. 


Ce 


Transmitter Distributor Action.........3-55 
Stopping the Action. escececececececececececececeeeee 3-62 
Clutch Operation... eoceocececececeoececeececececeeece - 3-62 


(1) Clutch Engaged. ..ccccccccccccseees 3-62 
(2) Clutch Disengaged........2.2222222 3-64 


Tape Lid Operation.........2.eee eee eee ee 3-64 


(1) Opening. ..ccccccccccccsscesscceess 3-604 
(2) CloSing......c cee ccc c cece eee sees 3-64 


Control LEVEL. cece eee ee cere cece eee ee ee 3-64 
(1) RUN PoSitiOn...cccccccccecescccses 3-64 
(2) STOP POSTELON 6 sees wees es ses oe euere O44 
(3) FREE POSICION. © Sissies sece vewes oe 3-64 
Tape COnditionS....cccecceececcee wees e 3-66 


(1) Tight Or Tangled Tape... 222222222 3-66 
(2) Tape-Out Sensing Pinescccccccceeee 3-66 


ELECTRICAL CIR CULTS 6 ieise5 oa ere! 6 S056 Seles «ele ond a0 6-93-06 


MOTOR UND TS oiisior0oces ieee 6. 0.6 0086 06 c0re 616-610 66 6 0's 0.03 3-06 


ae 


b. 


Standard and Heavy Duty Synchronous Motor 
UND USie 66 alae owe 8 wo ao tenee: Biola le eee 6 0 ole ee e078 366 


Series Governed Motor UnitS...........- 3-69 


0 


ix 


NAVELEX 0967-LP-625-5010 


Chapter 


3-12.2 


3-12.3 


3-12.4 


3-12.5 


TABLE OF CONTENTS - Continued 
Title Page 


TYPING: UNE Wine aw wae Gies Se aww al eree WS 2S S eee OO 
a. GENE LAL sss de Sees See ewe eee ee ees Care IS 
b. Signaling Code... cece eee e eee ee eee ee 3-73 
Cc. Main Shaft....... goatee due die e s/s: esis wee we eee B= TS 
d. Selector Cam-Clutch..............22..2-..3-79 
e. Code Bar Clutch.........c.2- ee eee eee ee 3-19 
f. Function Clutch........c cece nce e eee ee ee 3-79 
g. Line-Feed Clutch.......2..cccccccc cece eee 3-79 
h. Code Bar MechaniSm............2ce eee 22-23-79 
i. Spacing Clutch and Mechanism...........3-79 
J; Type BOk. 26a see wae ewe are @ Sehr ew ae wwe eet To 
DISTRIBUTION OF MOTION.............222222-2.2 3-80 
a. GONG T a Led arose eaten Sib oe el ssh See ae vererayenere teeters 3-80 
kb. Main Shaft......cccccee ccc ccccc cece ee ee 3-80 
Ce One-Stop Clutches... cece eee eee eee ee 3-80 
d. Three-Stop Clutches...........22.2.2-2-22.-3-82 
SELECTION so oe eteve odie ee taeevatd 8 ie wae, 6 Ss oe ele eee I= 82 
a. GENEVA] ieee es eee eels eee eee bee Se cee ce 3782 
bk. Selector Mechanism.......22eee.2222222-3-83 


Cc. Selecting Cam-Clutch and Trip 
ASSCMDIL Ys eis aces else Sew eisiee ee 016. 0\e 6 aces a0 ew TOS 


ORIENTATION..... Pre ee EO ae ee ee eee eee 3-83 
Positioning the Code ee ar 
Code Bar Operation. .cccccccccccccsccees 3-83 
Code Bar Arrangement.........2.2.22222-..3-87 


Positioning the Type Box..........2.... 3-87 


genome 


Chapter 


3-13. 


3-13.1 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Title Page 


e. LETTERS—-FIGURES SH EEE i 6.556 Sed Sees 626-0 3 =90 


f. Vertical Positioning. eoceocececececec ee eee eeceee 3-90 
Je Horizontal Positioning. e@ocecececececeececececeeee 3-94 
h. Printing Mechanism. eoecerecececececececec eee eee ee 3-98 


(1) POSItONING. .. cece ce cece cceccccee es 3-99 
(2) Operation. .cecccccccccccsccsesee ee 3-99 


1s Spacing Clutch and Mechanism. eoceceeceececee 3-99 
(1) SPACING. cee ccc ewe cccccccccccceecee 3-99 
(2) Space Function Oe 3- 1 02 
(3) Space Suppression...........22e--- 3-103 
(4) Margin Indicator eocecececeececeec cece e eee 3- 1 03 

j. Ribbon-Feed Mechanism. eoecececew eee eee eeeece 3- 1 03 
(1) Ribbon-Feeding eocecerececececec cece eee eeceee 3- 1 03 
(2) Operation... cccccccccccs cece eee 3-105 
(3) Ribbon Reversing. eocecececececececececeeceecee 3- 1 05 


k. Paper Feed MechaniSm.cccccccccccccccces 3-106 


(1) Paper Feed (Friction Feed) ........3-106 
(2) Paper Feed (Sprocket Feed)........3-106 


1. Stunt BOX... cs cece ccc scesceccccccccceee 3-109 
m. Carriage Return Function...............3-113 
ne. Line-Feed MechaniSm.....-2cccceccceee ee 3-117 
O. LETTERS-FIGURES Shift Function.........3-121 
p- Stunt Box ContactS.......ee. ee eee ee ee ee 3-127 
g. Typing Unit (Sprocket Feed)............3-121 
VARIABLE FEATURES... cece ccc c ccc cee cee ee eee 3-123 


HORIZONTAL TABULATION...-...- cece ee eee eee ee 3-123 


ae General. eeeeeeeseeseeseeeeeeteeeeeee7eeeenseseee - 3-123 
b. Operation. @eee*ee*sdseeeeeeeeveenseeeneeneeneaeneeeeee 3-123 
xi 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


3-12.2 VERTICAL TABULATION AND FORM-OUT............3-127 


ais Gears and Index Disks... ..cccccccccccee 3-127 
b. Automatic Carriage Return/Line-Feed....3-127 
Ce Local BackSpace..ccccrccccccesescscceeee 3-129 


da. Unshift—-On-Space...cccccccccccscccccc se 3-129 

e. SLoN AL © Be Mle eccaeieiaaaree sais ne oe telaiene eee ecale lee 6 3-129 

3-13.3 KEYBOARD TONED 605 eee fab ew 0 bs 0 ce: G5) Sei ero “ee Shae carers o> 130 
ae GENS Va Les. eee Seo Corde! 06 ieee oe bbe eee 3130 

(1) Base Assembly.....ccccccccccccee ee 3-130 

(2) Keyboard Mechanism...........2.222-2-3-130 

(3) Signal Generator Mechanism........3-133 

b. Keyboard Unit Variable Features........3-133 


3-14. ELECTRICAL SERVICE ASSEMBLY COMPONENTS......3-134 iy 


a. ESA Using 0.5-Ampere Power Supply 
COL S 8c ¥ e/a 66s Sse ede Mietne Sale alee a eee e ee eo oe 


b. Selector Magnet Driver (SMD)...........3-135 
Cc. Low-Level Keyer (LLK)..........2.2.-222.-3-137 
d. Power Supply (0.5-Ampere) Card.........3-138 
e. Electrical Theory (TP321991 CMD).......3-140 


f. ASR Electronic Message Numbering Module 
(LOwW-Level) ...cccccccccccces eecececee5e eee So V4 


(1) Message Counter......2.2222ee eee ee 3-142 
(2) Four-Digit Display................3-143 
(3) Formal Scanner... cccccccccsccee se 3-143 
(4) Reader Control and Serializer.....3-148 
(5) Serializer... ccccccccccccccccecese 3-149 


Ge Reader CONTLO I] ocd eis he Ae Se we oe 4 0 OH D1 


(1) Tandem Operation. .ccccccccccsece ee 3-155 
(2) Line ASSULANCE ccc ee cece cee eesese se 3-155 


4 SCHEDULED MAINTENANCE 


xii 


Chapter 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Title Page 


INTRODUCTION. 2... ccc cc ccc ccc cc cece ccc cece cee e 4-1 
SCHEDULED MAINTENANCE ACTION INDEX.........-4-1 
EQUIPMENT AND MATERIALS REQUIRED............4-1 
SAFETY PRECAUTIONS... cc ccccccccccccccccce ee 4-1 
a. Keep Away From Live Circuits...........4-1 
b. Do Not Service Or Adjust Alone.........4-1 
Ge RESUSCLEACION 6s cc ceecs wes cscscccceccese 3 
PREVENTIVE MAINTENANCE PROCEDURES.........-.4-3 
a. Daily Inspection and Cleaning..........4-3 
b. Weekly Inspection and Cleaning.........4-4 
Ce Monthly Inspection and Cleaning........4-4 
d. Quarterly Inspection and Cleaning......4-4 
CABINET LUBRICATION. ....2.c cc ccccccccccce ee 4-6 
ELECTRICAL SERVICE UNITS LUBRICATION........4-6 
PERFORATOR-TRANSMITTER BASE LUBRICATION.....4-11 
TYPING UNIT LUBRICATION........2. eee eeee0 2 eo 4-38 


TYPING AND NON-TYPING TAPE PERFORATOR 
LUBRICAT TOWN e626: é. 005 oe, oe 06 S00 646 ee ole eee 0 o's oc0e 6 oc 4= 38 


TYPING REPERFORATOR LUBRICATION......222-222-4-121 


TFANSMITTER DISTRIBUTOR UNIT (LXD) 
LUBRICATION ts 6 ccseii6'6: 86) 6:0 oe: Serie 6 0 esr ene ee wee seen HS 167 


MOTOR UNITS LUBRICATION.....- eee cece eee ee - 4-184 
SCHEDULED PERFORMANCE TESTS......2.22-22-2-2--- 4-189 
a. Preliminary Instructions...............4-189 
b. Keyboard Unit Adjustment Checks........4-189 


c. Typing Unit Mechanical Adjustment 
CheckS. 2. cece cece cece ccc ccc sce ccc cece e 4-191 


x111 


NAVELEX 0967-LP-625-5010 


Chapter 


6 


xiv 


TABLE OF CONTENTS - Continued 


Title Page 
d. Operational TeStS.....c cece cece cece ees e 4-201 
(1) Operational Tests (High-Level)....4-202 
(2) Operational Tests (Low-Level).....4-202 
TROUBLESHOOTING 
5-1. INTRODUCTION... ccc ccccccc ccc ec ccc ccc ccc cccce se D1 
5-2. TROUBLESHOOTING PROCEDURES. ......22220eee22259-1 
5-2.1 HIGH-LEVEL TROUBLESHOOTING PROCEDURES.......5-1 
a. Troubleshooting Index............2.2.222.5-1 
b. Lamp and Fuse Index........2.seeeeeee ee O71 
Cz Fault Isolation Procedures.............5-1 
d. Maintenance Schematic and Wiring 
DiAGLAMS. 2 cee cc ccc ccc cc cc ccc ces ccese eee D720 
5-2.2 LOW-LEVEL TROUBLEHSOOTING PROCEDURES........5-20 
a. Wiring and Schematic Diagrams..........5-20 
b. Lamp, Fuse, and Semiconductor Indexes..5-20 
c. ESA General Troubleshooting 
ENSUELUCELONS o:6. 6 snide a6 wie wo ee 6 OH SW SO WS SOU 2S 
d. Power Supply Troubleshooting 
PYOCEAULFES. ccc cece cece cece ccc ccc cece ee 28 
e. Selector Magnet Driver.........22e002-2 5-34 
(1) SMD Troubleshooting...............5-34 
(2) SMD AdjustmentsS......22.e eee eee ee 05-34 
£. Low-Level Keyer (TP303142).............5-36 
cg. Clutch Magnet Driver (CMD) Troubleshooting 
ProcedureS.........-- ele Sd eiele oieke Sisele eters a OST 
CORRECTIVE MAINTENANCE 


6-1. 


6-2. 


INTRODUCTION... . ccc rece ccc ccc ccc cece cece eee O11 


GENERAL iso: 30 teres tete ee e's 6 Sere aie. 6 eee 6 seers eo ecee 0-1 


Chapter 


SECTION I. 


6-3. 


6-3.1 


NAVELEX 0967-LP-625-501 


TABLE OF CONTENTS - Continued 


Title Page 


ADJUSTMENTS, BASIC UNITS 


TYPING UNIT ADJUSTMENTS... cccccc ccc ccccccccee O—1 


TYPING UNIT ADJUSTMENTS (HIGH-LEVEL) .......-6-2 


a. 


b. 


Selector Mechanism Adjustment..........6-2 


(1) 
(2) 


(3) 
(4) 


(5) 
(6) 


(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
(13) 


(14) 
(15) 
(16) 
(17) 
(18) 


(19) 
Code 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 


(7) 
(8) 
(9) 


Selector Armature...........222202-6-2 
Selector Armature Downstop 
(Preliminary) ....ccccccensccee see e 6-3 
Selector Armature Spring (Single- 
BUtCEON)\ 6 665s. e0w wees SS Sew see eee O38... 
Selector Armature Spring (Double- 
Button): cree eseeitey Sina tea eo eevere sie estore a eee 2 =D 
Selector Magnet Bracket...........6-6 
Selector Armature Downstop 

(FINAL) vec ss cies cies se cee eee 68 eee ee OT 
Marking Locklever Spring..........6-10 
Start Lever Spring..........2222--6-10 
Selector Pushlever Spring.........6-12 
Selector Lever Spring.............6-12 
Selector Clutch Drum..............6-14 
Pushlever Reset Bail Spring.......6-14 
Selector Clutch Latchlever 

SPE UNG ods brie tea sie See el relieves we ee Ss eiete 6 TH 
Spacing Locklever Spring..........6-14 
Range Finder Knob Phasing.........6-17 
Selector Clutch Stop Arm..........6-17 
Selector Feceiving Margin.........6-17 
Receiving Margin for Dual Speed 
Operation (60 to 100 WPM).........6-20 
Selector Cam Lubricator...........6-20 


Bar Mechanism Adjustments.........6-20 


Common Transfer Lever Spring......6-20 
Transfer Lever Spring...-.........-.6-20 
Transfer Lever Eccentric..........6-23 
Intermediate Arm Backstop 

BLACK CE aes. 616 die eiiesei's ost eléw ws) s e's eisai see OT 23 
Code Bar Shift Lever Drive Arm....6-26 
Code Bar Shift Lever Link 

Bracket. .cccccccccccccccccccceccee 2 6-26 
Code Bar Detent......eceeseceee ee e 6-26 
Code Bar Detent Spring............6-29 
Code Bar Yield Spring. o4.6:. és-s~ oa 6-30 


0 


xV 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


ci Main Shaft and Trip Shaft Mechanisms 
AdJUSEMENCTS. cc cece c ccc ce cece cece ceeee ee 6-30 


(1) Clutch Latchlever Spring (Except 
Selector) .....2sseeaee ere ee ---6-30 
(2) Code Bar Clutch Trip Lever........6-31 
(3) Trip Shaft Lever Spring...........6-31 
(4) Function Clutch Trip Lever....... - 6-33 
(5) Code Bar Clutch Cam Follower 
SPLinge..cccccccccccccccce cesses ee 6-33 
(6) Clutch Trip Shaft Set Collars.....6-33 
(7) Spacing Clutch Trip Lever.........6-35 


(8) Clutch Trip Lever Spring......... -6-38 
(9) Type Box Clutch Trip Lever 

Eccentric POSt....ccccccccccccccece 6-39 
(10) Line-Feed Clutch Trip Lever 

ECCEntric POSt.cccccccccccccccccece 6-39 


(11) Line-Feed Clutch Trip Lever 
Adjusting SCrew.... cece eee ee eee e ee 6-41 
(12) Type Box Clutch Trip Lever........6-41 


(13) Clutch Shoe Lever..... joie eele erste 0% 0= 4) 
(14) Clutch Shoe Lever Spring......... - 6-43 
(15) Clutch Drum Position (Except 
SE LE CCOL) o.oo 6 0o0 6 6 ete ss wes 08 w b's ore oe OH 45 
(16) Clutch Shoe Spring.......c.cccscee 6-45 
d. Spacing Mechanism Adjustment......... ~ 26-45 
(1) Spacing Gear Phasing..............6-45 
(2) Spacing Gear Clearance............ 6-45 
(3) Oscillating Rail Slide Position. ..6-46é 
(4) Spacing Feed Pawl Spring.......... 6-49 
PIAL 6 ove. 65 oer el os eee os Scere ee eres BH HY 
(5) Spacing Trip Lever Bail Cam 
PP ACEC Sie is Slave vee iain ete Sie ereevd, Seer eters - 6-49 
(6) Spacing Trip J.ever Bail Spr ings. 6= 49 
(7) Spacing Trip Lever Spring......... 6-51 
(8) Lower Draw-Wire Rope Pulley Bail 
Spring..... OHS ere eile w tole wise verre eile efee ee 6-51 
(9) Carriage Draw-Wire Rope........... 6-51 
(10) Carriage Return Spring............ 6-53 


(11) Spacing Feed Pawl Release Link 

SPLing. .ccccccccccccccscccccccsecee 0-53 
(12) Carriage Return Latch Bail........ 6-53 
(13) Carriage Return Latch Bail 

SPLLNG 6 sooo oie Wises eee eo sieve ehei0 eee ere ee O56 


(14) Carriage Return Lever.......... ---6-56 
(15) Dashpot Vent Screw........cce eee 6-56 
(16) Transfer Slide Spring........... --6-58 


xvi 


Chapter 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 


(17) 
(18) 


(19) 
(20) 


(21) 


(22) 
(23) 


Title Page 


Left Margin (72 Characters Typical 

LIne) -cccccccccccccccscccccccce eee 6-98 
Automatic Carriage Return/Line-Feed | 
Bellcrank Spring.........eeeee022- 6-60 
Right Margin...cccccccccccsccee ss 6-61 | 
Spacing Cutout Transfer Bail 

SPLING «tee toes see e sabes te tases OO 1 

Right Margin with Automatic Carriage 
Return/Line-Feed Ring.............6-61 

Spacing Suppression Bail Spring...6-64 

Margin Indicator Lamp.............6-64 


Positioning Mechanism Adjustments......6-66 


(6) 
(7) 
(8) 


(9) 
(10) 
(11) 
(12) 


(13) 


(14) 
(15) 
(16) 
(17) 
(18) 
(19) 


Rocker Shaft Left Bracket.........6-66 
Rocker Shaft Bracket Eccentric 

SEU ore sie eee as sce 00 06 800 6 ae we ees sO - 67 
Horizontal Positioning Locklever 
SPLANG enced oi eceie soe eee o be eee ee eee 6-69 
Breaker Slide Bail Spring.........6-69 
Right Vertical Positioning Lever 
BECENErIC Stud ssc ak de eae ea e sees O69 
Vertical Positioning Lever 
SPLing.ccccccccccccccscccecccese se 0-7/0 
Left Vertical Positioning Lever 
Eccentric Studs sei. ce6s cece ns cee 6=70 
Vertical Positioning Locklever 

SPLANG. cc ccc cccccccccccccscccceseeO—-/3 
Reversing Slide Detent Spring.....6-73 
Reversing Slide Adjusting Stud....6-73 
Reversing Slide Brackets..........6-73 
Horizontal Positioning Drive 

DINK AG Cs ois. so sede Se SW wee Se es See ee OTA 
Horizontal Positioning Drive 

Linkage Spring.....cscccseccccee es O-75 
Vertical Positioning Locklever....6-77 
Decelerating Slide Spring.........6-77 
Shift Linkage........ccccccccee es 6-77 
Shift Linkage Spring..............6-79 
Horizontal Stop Slide Spring......6-81 
Type Box Position (Sprocket 

PEC) ia 0 race Stee aa edie ea eae eee ele oe O82 


Function Mechanism Adjustments.........6-82 


(1) 
(2) 
(3) 


(4) 


Function Reset Bail Blade.........6-82 
Function Reset Bail Spring........6-85 
FIGURES-LETTERS Shift Code Bar 

Operating Mechanism..........---.-6-86 
Keyboard Locklever Spring.........6-86 


xvii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Chapter Title Page ‘ 


(5) Function Lever Spring.............6-86 
(6) Function Pawl Spring..............6-90 
(7) Function Bar Spring...............6-90 
(8) Stunt Box Clip (For Units Equipped 
with Clips Only) .........eeeee eee 6-90 
(9) Stripper Blade Drive Cam 
POSLELON 6 6 aieisis SesieN wae! die Gie ee eea eee O= On 
(10) Function Contact Spring...........6-92 
(11) Unshift-on-Space Function Pawl....6-95 


g. Printing Mechanism Adjustments.........6-95 


(1) Printing Carriage Lower Roller....6-95 
(2) Type Box Carriage Roller Arm 
SPL < seeis cc cwin sie see eee 0's teres cies 6795 
(3) Printing Carriage Position........6-95 
(4) Printing Hammer Bearing Stud......6-98 
(5) “Printing: Track: cis. wns owas wa 00- 99 
(6) Printing Hammer Plunger Spring....6-101 
(7) Printing Hammer Operating Bail 
SPLing. cccccccccccsccccccscccceeee 0-101 
(8) Printing Hammer Yield Spring......6-101 . 
(9) Printing Hammer Operating Bail ) 
Latch Spring.....ccccccccccccceeee 6-101 | 
(10) Printing Hammer Stop Bracket......6-102 
(11) Type Pallet Spring............2---6-102 
(12) Printing Arm....ccrecccccccccceeee 6-102 
(13) Type Box Alignment........22222..-6-104 
(14) Ribbon Reverse Spur Gear..........6-104 
(15) Ribbon Reverse Detent.............6-107 
(16) Ribbon Reverse Detent Lever Spring 
(If Unit is Equipped).............6-107 
(17) Ribbon-Feed Lever Bracket.........6-107 
(18) Ribbon-Feed Lever Spring..........6-109 
(19) Ribbon Ratchet Wheel Friction 
SPLing..cccccccccccccscccccceeee ss 0-109 
(20) Ribbon Lever Spring.........ee-e2--6-109 
(21) Ribbon Tension Spring.............6-111 


h. Line-Feed and Platen Mechanism 
AGJUSCMENt.. cece ccc cc ccc ccrcccccccesesO-111 


(1) Line-Feed Clutch Phasing..........6-111 
(2) Line-Feed Spur Gear Detent 
BPCCCNELLG oie 6 Sand ciactd esa wa ee ee eee oe C14 
(3) Platen Detent Bail Spring.........6-111 
(4) Line-Feed Bar Release Lever 
SPLing..ccccccccccccccccccsccceeesO-114 
(5) Line-Feed Bar Bellcrank Spring....6-114 


xviii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(6) Single-Double Line-Feed Stripper 

Bail Assembly Springs.............6-114 
(7) Paper Straightener Collar (Friction 

PEGG) ssh wae Savcle Surat ow Ss Sele e cas oO IAS 
(8) Paper Straightener Lever Spring 

(Friction Feed) .....ees eee eee eee es 6-116 
(9) Paper Finger (Friction Feed)......6-116 
(10) Paper Finger Spring (Friction 

POCO) Giese eas oseatueewan s c6 wae eee eRe 
(11) Paper Pressure Bail Spring 

(Friction Feed) ......2eee eee eee eee 6-118 
(12) Pressure Roller Lever Spring 

(Friction Feed) .....eece eee ween ee -6-118 
(13) Left Margin (Sprocket Feed).......6-118 
(14) Right Margin (Sprocket Feed)......6-121 
(15) Printing Hammer Stop Bracket 

(Sprocket Feed) ......ceece cece ee ee 6-121 
(16) Printing Carriage Position 

(Sprocket Feed) ......cc ccc ce cee eee 6-121 
(17) Type Box Alignment (Sprocket 

BGCO) 05 2.sek s so wesde Sse eenen tases Oo 12) 
(18) Printed Line (Sprocket Feed)......6-121 
(19) Sprocket Pin Separation (Sprocket 

POCO) oie oie eres were, Cee 60 Sie 6 000s 00 ewe we OF 1:21 
(20) Platen End Play (Sprocket Feed)...6-121 
(21) Paper Finger or Guide Bracket 

(Sprocket Feed) .....ceeece cece eee e 6-123 
(22) Paper Guide (Sprocket Feed).......6-125 
(23) Sprocket Pin Spring (Sprocket 

FOC0) esi suis sete ee bewiees see eee eee ee O— 125 
(24) Ribbon Reverse Spur Gear (Sprocket 

FOC): 6:50.62 sohawei dec elds 6 2806 0cd se etere 0 Sree OSV 2D 
(25) Ribbon Reverse Detent (Sprocket 

PEO) sie eres ste WE Sie WN a er eae wale OO ALS 
(26) Paper Finger or Guide Bracket Shaft 

Spring (Sprocket Feed) ............6-125 
(27) Paper Finger or Guide Bracket Latch 

Spring (Sprocket Feed) ............6-127 
(28) Paper Finger Locking Arm Spring 

(Sprocket Feed Mechanism with 

Retractable PinS) ....c.c.eeee0000226-127 


6-3.2 TYPING UNIT ADJUSTMENTS, LOW-LEVEL..........6-127 


a. Selector ArMAtULE. cccccccccccccccccce ee 6-128 
b. Selector Armature Alignment............6-128 
Cc. Selector Armature Spring.......-eeeee2- 26-128 


xix 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 
d. Selector Base (Magnets Energized) ......6-131 
6-4. PERFORATOR TRANSMITTER BASE UNIT 


ADJUSTMENTS € oo core. 23 wieiese 6. S06 © 866 Sb C owe 6 ese Oe 131 


a. Code Bar Assembly Adjustments..........6-131 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 


(7) 


(8) 
(9) 


Code Bar Guide Clearance..........6-131 
Code Lever, Universal Bail Spring..6-134 
Spacebar Bail Pivot...............6-134 
Code Bar and Code Lever 
Clearance... ccc cc cece ccccccceee 6-134 
Clutch Trip Bar Spring............6-134 
Clutch Trip Bar Spring (Synchronous 
Pulsed Transmission) .......eeeeeee 26-135 
Universal Code Bar (Synchronous 

Pulsed Transmission) .............-6-135 
Code Bar Spring...........e00000226-137 
Lockbar Spring......ccccecseeeeee 2 6-137 


(10) Function Bail and Code Lever 

Clearance... cece eee ccc cece ceeeee ee 6-137 
(11) Code Bar Bail Latch Spring........6-137 
(12) Code Bar Bail......cc cece eee e eee ee 6-140 
(13) Non-repeat Lever Spring...........6-140 
(14) Code Bar Bail and Non-repeat 

Lever Clearance.........22.22.222..6-140 
(15) Universal Bail Latchlever 

(Preliminary) ....cccccececceeee ee 6-141 
(16) Universal Bail Latchlever Spring..6-141 
(17) Universal Bail Extension..........6-142 
(18) Code Bar Bail Spring..............6-142 
(19) Code Bar Extension Spring.........6-144 

b. Signal Generator Mechanism 


AGFUSKMENCS. ccc cc eee ccc c cc cress cece ese O- 144 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


(9) 
(10) 
(11) 
(12) 


Clutch Shoe Lever...............--6-144 
Clutch Stop Lever.........2..222.2-6-144 
Clutch Stop Lever Spring..........6-144 
Clutch Latchlever Spring..........6-144 
Clutch Shoe Lever Spring..........6-147 
Clutch Shoe Spring.........2222..-26-147 
Transfer Bail Detent Plate........6-147 
Transfer Bail Detent Latch 

SPY LNG ase eis: auare eal a hb: e, wise e Dateceie a e,ea Om Td 
Signal Contact Clearance..........6-147 
Signal Contact Drive Link Spring..6-149 
Signal Contact Spring.............6-150 
Signal Contact Clearance Using 

TESt Set... cece ec cece ec ce eee ee ee 6-150 


Chapter 


Cx 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 


(13) 


(14) 
(15) 


Title Page 


Signal Contact Clearance - Polar 

(*R" and "Y" Combination) .........6-151 
Transfer Lever Spring.............6-154 
Transfer Lever Locking Bail 

Spring < sees sew e de wecsee ees sees 6-154 


Keyboard Mechanism Adjustments.........6-154 


(1) 
(2) 


(3) 
(4) 


(5) 
(6) 
(7) 
(8) 


Lock Ball Channel............2-.2-.26-154 
Ball wedgelock and Ball Track 

Clearance (Preliminary) ...........6-156 
Lock Ball End Play (Preliminary) ..6-158 
Ball Wedgelock, Ball End Play, and 
Universal Bail Latchlever 

(Pinal) soso 008th bee es ae ease eee w= 198 
Plunger Springs <6 06.006 sseeseee wes 6-160 
Local Line-Feed Trip Link Spring..6-160 
Code Lever Spring...........2.2---6-161 
Local Carriage Return Function Bail 
SPYING ss sees Secee Seen S see ee c6-164 


Interrelated Features Adjustments......6-161 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 
(8) 


(9) 


(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 


Margin Indicator Spring...........6-161 
Perforator Alignment..............6-161 
Follower Lever Spring.............6-163 
Code “Bar Bat 1sciisddce at 0'e ew sees eas «0,02 163 
Punch Slide Latch Spring..........6-166 
Code Bar Extension and Punch Slide 
Latch... ccc ccc cc cc cccccccccee ee 0-166 
Perforator Clutch Release Trip....6-166 
Clutch Trip Bar Link Return 

SPE TNG aso See eee die Seance oe eee OR 169 
Code Bar Extension Blocking 

Assembly. .ceeecceccccccccccercceee 6-169 
Code Bar Extension Bail Spring....6-170 
Detent Lever Spring............... 7-170 
Keyboard Control Switch.........../7-170 
Reset Lever Spring................6-1/72 
Cam Follower Spring............---6-172 
Synchronous Motor Positioning.....6-172 
Intermediate Gear Bracket.........6-172 
Mounting Typing Unit on Keyboard..6-173 
Signal Generator Frame............6-173 


xxi 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter 


Title Page 


6-5. TYPING AND NON-TYPING PERFORATOR UNIT 
ADJUSTMENT S oie. oe Sieree e106 0S SS 'w wre iene 06 whe e's e050 8 O— 176 


a. Function Mechanism Adjustments.........6~-176 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 


(8) 

(9) 
(10) 
(11) 
(12) 
(13) 
(14) 


Function Clutch Shoe Lever........6-176 
Function Clutch Drum End Play.....6-177 
Clutch Shoe Lever Spring..........6-177 
Clutch Shoe Spring.......2.eeee02-26-177 
Rocker Bail........ ccc cece cece ee ee 6-179 
Rocker Bail Guide Bracket (Typing 
PerfOratOr) ..ccccccccccccccceeee ee 0-179 
Rocker Bail Guide Bracket (Non-typing 
PErfOratOr) .. cece ccc ecccccccceee ee 6-179 
Function Clutch Trip Lever........6-179 
Reset ArM.... cece cece cece cece eee - O-184 
Main Trip Lever......ceee eee eee ee - 6-184 
Function Clutch Release Spring....6-184 
Main Trip Lever Spring............6-184 
Release Downstop Bracket..........6-184 
Function Clutch Latchlever 
SPLAINgGecccccccccccccccccce cocecee es 0-186 


b. Punch Mechanism Adjustments..........--6-189 


(1) 


(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 


(13) 


(14) 
(15) 


Toggle Bail Eccentric 

(Preliminary) ...2cccccccec cence eee 6-189 
Toggle Operating Arm..............6-189 
Perforator Drive Link Spring......6-191 
Reset Bail Trip Lever.............6-191 
Latchlever Clearance............-.- 6-191 
Feed Pawl (Preliminary) ...........6-193 
Tape Guide Spring (Tape Chute) ....6-193 
Tape Guide Assembly Spring........6-194 
Tape Shoe Torsion Spring..........6-194 
Tape Guide... ccc cc cc cece wees eee se 6-196 
Tape Depressor Slide Spring.......6-196 
Tape Guide Spring (On Units Not 
Equipped with Tape Guide Adjusting 
PACS) eae See oie e/ eee: trier Sire.elere''s 02s aerate 0196 
Tape Guide (On Units Not Equipped 

with Tape Guide Adjusting Plate) ..6-196 
Feed Pawl Spring......2ceeeeeee ee 2 6-196 
Detent Lever Spring..............-6-199 


Cis Punch Mechanism Adjustments (For Non-typing 
Perforator Only) ....cccccccccccccceee ee 6-199 


(1) 


xx1i 


Perforator Position 
(Preliminary) ....ccccccccceee eee eo 26-199 


Chapter 


Ge 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


(2) Perforator Position (Final).......6-201 


Punch Mechanism Adjustments (For Typing 
Per forator On ly) -cccncvsccccvcvcceeseecO7201 


(1) Perforator Position (Spring Retracted 
Punch Unit) ...cccccccccccccccceee se 6-201 

(2) Perforator Position (Power Retracted 
Punch Unit) ecccccccsccccccesceeees 6-201 


Punch Mechanism Adjustments (For Chadless 
Tape MechaniSm) ...cccceccccceccccccce es 6-203 


(1) Punch Slide Downstop Position.....6-203 
(2) Punch Pin Penetration........e+-+226-203 
(3) Punch Slide Guide Position........6-203 
(4) Feed Hole Spacing (Preliminary) ...6-205 
(5) Feed Hole Spacing (Final).........6-205 
(6) Detent Lever...... cc cccccc cece e eee 6-207 
(7) Feed Hole Lateral Alignment.......6-209 
(8) Punch Slide Spring................6-209 
(9) Retractor Bail Springs (Compression 
Springs Only and Combined Compression 
and Tension Springs) ........2...-2- 6-209 


(10) Tape Guide Spring (Punch Block)...6-211 


Punch Mechanism Adjustment (Fully 
Perforated Tape) ...cccccccccccccccece ce 6-211 


(1) Punch Pin Penetration.....eseeee2e2e26-211 
(2) Punch Slide Guide......cccecceee es e6-215 
(3) Punch Slide Downstop Position.....6-215 
(4) Punch Slide Spring...............-6-216 
(5) Tape Guide Spring (Punch Block)...6-216 


Punch Mechanism Adjustment (Fully 
Perforated Tape with Indentations of 
Feed Wheel Fully Punched Out)..........6-216 


(1) Feed Hole Spacing. ..ccccccccceeee 06-216 
(2) Feed Wheel Indentation Alignment..6-219 


Punch Mechanism Adjustment (Fully 
Perforated Tape with Indentations of Feed 
Wheel Between Feed HoleS) .....2.eeeeee2e- 6-219 


(1) Feed Hole Spacing (Final).........6-219 


(2) Feed Hole Lateral Alignment.......67-222 
(3) Detent.. ccc cc ccccccccccccccvceee es 6-222 


xXiii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


ane Typing Mechanism Adjustments...........6-222 


(1) Pushbar Operating Blade 
(PEEL IMINALY) ees ees eo a eel oes oe eh OH D22 
(2) Bellcrank Springs (Five) ..........6-225 
(3)  Pushbar Operating Blade (Final)...6-225 
(4) Rocker Bail Pilot Stud............6-225 
(5) Number 5 Pulse Beam Spring........6-226 
(6) Function Box....cces cece ee cece ee ee 6-226 
(7) Transfer Mounting Bracket.........6-229 
(8) LETTERS-FIGURES Yield Arm.........6-229 
(9) FIGURES Arm Assembly Spring.......6-233 
(10) FIGURES Extension Arm Spring...... 6-233 
(11) LETTERS Arm Assembly Spring.......6-233 
(12) LETTERS Extension Arm Spring......6-234 
(13) Lifter Arm...... ela bs 6B wieeleis ¢ 6 aee 3 O= 23.4 
(14) Lifter Arm Eccentric Screw........6-235 
(15) Locklever......ccc cece e ccc ceee eee 0 6-235 
(16) Locklever Trip Post...............6-235 
(17) Corrector Drive Link Spring 
(Non-yielding) .....sscee ee cee eee ee 6-235 
(18) Function Blade Springs (Two or 
MOLE) vi6iei0i6ts 660 oie. 0600s, Wis 6:6 60 68 ee See OF ZHO 
(19) Lifter Spring.......... cece eee eee 6-240 
(20) Lifter Toggle Link Spring.........6-240 
(21) Oscillating Bail Drive Link.......6-240 
(22) Oscillating Bail Pivot............6-240 
(23) Axial Sector Alignment............6-243 
(24) Eccentric Shaft Detent Lever 
SPLANG 6 ooo cian oie. See ee aide ee etees eecae es 6243 
(25) Axial Output Rack Guide Roller....6-243 
(26) Pushbar Guide Bracket.............6-243 
(27) Axial Corrector (Non-yielding)....6-246 
(28) Idler Gear Eccentric Shaft........6-246 
(29) Corrector Drive Link Extension Spring 
(Yielding) ....ccece sees cee eee e eee 6-248 
(30) Axial Corrector (Yielding) ........6-248 
(31) Rotary Correcting Lever...........6-250 
(32) Printing Trip Link................6-250 
(33) Printing Trip Link Spring.........6-254 
(34) Printing Latch Spring........-----6-254 
(35) Accelerator Spring................6-254 
(36) Print Hammer Spring..........22--- 6-254 


j. Typing Mechanism Adjustment (Fully 
Perforated Tape) ..ccccccccccccscccesee 0-254 


(1) Rikbon CAGLTIEL oc bcs Gee ee eee eee ec 254 
(2) Print Hammer (Preliminary) ........6-254 


Xxiv 


Chapter 


6-6. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


(3) Type Wheel Positioning and Print 
Hammer (Final) ...ccccccccccccee ee 06-255 


k. Typing Mechanism adjustments (Chadless 
Tape) .. cc ccccecee sifeeye ea o:0cele ce ie.0, 0 ee ae wie ans 6-255 


(1) Ribbon Carrier. eeocecececececececececeecececececne 6-258 
(2) Type WHCOD ie se.c oie e 65 0 6 Ses 0 e 6s S50 O— 258 
(3) Print Hammer. ccc ccccccccccccccecece 6-258 


1. Ribbon Mechanism Adjustments...........6-258 


(1) Drive Arm....cseceeneaee o ée- 2 sein es O— 258 
(2) Feed Pawl Spring...........222e2-- 6-262 
(3) Ratchet Wheel Torque Spring.......6-262 
(4S) Drive Arm Springs <.c.000se0e b5 60:0 2 «6-202 
(5). Detéent: Spring se sc cedeesi ete c ee s's O— 262 


AUXILIARY TYPING REPERFORATOR UNIT 
ADJUSTMENTS. eoececececeecece eee eee ee eee ee eee eoeceece 6-262 


a. Selector Mechanism Adjustments.........6-263 


(1) Clutch Shoe Lever.................6-263 
(2) Clutch Shoe Lever Spring..........6-264 
(3) Clutch Shoe Spring........e00022-.26-264 
(4) Selector Armature...............--6-266 
(5) Selector Armature Downstop 
(Preliminary) ....ccccccccccceeeee e 6-266 
(6) Selector Armature Spring (Preliminary) 
(Single Antifreeze Button Units) ..6-266 
(7) Selector Armature Spring (Preliminary) 
(Two Antifreeze Button Unit)......6-268 
(8) Selector Armature Spring (Final) 
(Two Antifreeze Button Unit)......6-268 
(9) Selector Magnet Bracket...........6-270 
(10) Selector Magnet Bracket Marking 
Locklever......... Sree eee aes Siane.ere 6 277 2 
(11) Marking Locklever Spring..........6-272 
(12) Selector Armature Downstop 
(Final) sive ees ee siete ees hae eee Oe ZI2 
(13) Selector Pushlever Spring.........6-272 
(14) Selector Lever Spring.............6-272 
(15) Selector Clutch Drum End Play.....6-276 
(16) Pushlever Reset Bail Spring.......6-276 
(17) Selector Clutch Latchlever 
SPLANG s 66.605 '56 oes 6s wise a oS See ee OK ZTO 
(18) Spacing Locklever Spring..........6-276 
(19) Range Finder Knob Phasing.........6-279 
(20) Selector Clutch Stop Arm..........6-279 


xxv 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(21) Start Lever Spring.........2222---6-279 
(22) Selector Receiving Margin (One 
Antifreeze Button Armature Unit) ..6-279 
(23) Selector Receiving Margin (Two 
Antifreeze Button Units)..........6-279 
(24) Selector Cam Lubricator...........6-282 


kb. Function Mechanism Adjustment..........6-282 


(1) Clutch Shoe Lever.............2.-.6-282 
(2) Function Clutch Drum End Play For 
One-Shaft UnitsS......ccee cere eeee 6-284 
(3) Function Clutch Drum End Play For 
Two-Shaft Units...........222202-26-284 
(4) Clutch Shoe Lever Spring..........6-284 
(5) Clutch Shoe Spring................-6-284 
(6) Function Clutch Trip Lever........6-284 
(7) Reset Arm..cccccccccccccccccccces « 0-286 
(8) Function Clutch Latchlever 
SPLing.ccccccccccccccccccccccccce se 0-286 
(9) Trip Cam Follower Lever 
(Preliminary) ........cccce eee 002 2 6-288 . 
(10) Reset Bail Trip Lever Spring......6-288 ) 
(11) Cam Follower Lever Spring.........6-288 sil 
(12) Cam Follower Roller......ecceeeeeee 6-288 
(13) Cam Follower Roller Alignment.....6-291 
(14) Function Clutch Release Lever 
SPEANG 610 Si. s00 wk ee ce 8 626 wee te See es 6150-297 
(15) Release Lever Downstop Bracket....6-291 


Ce Punch Mechanism Adjustments. ececeeeneececee 6-291 


(1) Punch Mounting Plate 

(Preliminary) .....cceceececcecee oe 6-291 
(2) Punch Mounting Plate (Final)......6-293 
(3) Toggle Bail Eccentric 

(Preliminary) ...2.ecccccc sce ee e 6-297 
(4) Toggle Operating Arm..............6-297 
(5) Perforator Drive Link Spring......6-299 
(6) Latchlever Clearance.............. 6-299 
(7) Feed Pawl....ccccccccccccsccccee ee 6-299 
(8) Feed Pawl Spring...........2..222--6-301 
(9) Detent Lever Spring...............6-301 
(10) Tape Shoe Torsion Spring..........6-301 
(11) Tape Depressor Slide Spring.......6-301 
(12) Tape Guide... ..ccce cc cnc cece eee ee 6-301 
(13) Tape Guide Spring (for Units Not 

Equipped with Tape Guide Adjusting 

PL@EC) ieee cs 0's oie 603801066 00s 0's 0's 0s. 01 OH GOK 


xxvi 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Chapter Title Page 


d. Punch Mechanism (For Chadless Tape) 
AdJUStMENCS . cere ccc cc ccc cece ccc cceseeee 0-304 


(1) Punch Pin Penetration.............6-304 
(2) Punch Slide Guide.................6-307 
(3) Punch Slide Downstop Plate 
POSTELON wes sg Shi Male 06 See Sees a= 207 
(4) Reperforator MOunting.............6-307 
(5) Ten Characters Per Inch 
(Preliminary) ...cce cece sce ce eee ee 06-307 
(6) Ten Characters Per Inch (Final)...6-309 
(7) Detent Lever.........222.22222202-- 26-310 
(8) Feed Hole Lateral Alignment.......6-310 
(9) Punch Slide Spring................6-313 
(10) Retractor Bail Springs - Compression 
Springs Only......cecccess cece ee es 6-313 
(11) Retractor Bail Springs - Compression 
and Tension Springs (Combined)....6-313 
(12) Bias Spring (Tape Chute)..........6-313 
(13) Tape Guide Assembly Spring........6-315 
(14) Bias Spring (Punch Block).........6-315 


e. Punch Mechanism (For Fully Perforated 
Tape) AdjustmentsS....... cece ee ee eee ee 6-317 


(1) Punch Slide Latch Spring..........6-317 
(2) Punch Pin Penetration.............6-317 
(3) Punch Slide Downstop Position.....6-320 
(4) Punch Slide Guide (Final).........6-320 
(5) Punch Slide Spring................6-321 
(6) Tape Guide Assembly Spring........6-321 
(7) Bias Spring (Tape Chute)..........6-321 
(8) Bias Spring (Punch Block).........6-321 


f. Punch Mechanism (For Fully Perforated 
Tape With Indentation of Feed Wheel 
Between Feed Holes) Adjustments........6-323 


(1) Ten Characters Per Inch (Final)...6-323 
(2) Lateral and Front-to-Rear Feed Wheel 
Position Detent.......ce ce eee ee ee 0 6-325 


g. Typing Mechanism Adjustments...........6-327 


(1) Pushbar Operating Blade 
(Preliminary) ......ccce eee cece e ee 06-327 
(2) Bellcrank Springs (Five)..........6-327 
(3) Shoulder Clearance................6-327 
(4) Centering Clearance...............6-329 
(5) Number 5 Pulse Beam Spring........6-329 


e xxvii 


NAVELEX 0967-J.P-—625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(6) Function BoOx..cccccccccccccsceee ee 6-329 
(7) Pushbar Location.......seeeeeeee ee 6-331 
(8) LETTERS-FIGURES Yield Arms........6-334 
(9) FIGURES Arm Assembly Spring.......6-334 
(10) FIGURES Extension Arm Spring......6-337 
(11) LETTERS Arm Assembly Spring.......6-337 
(12) LETTERS Extension Arm Spring......6-337 
(13) Cam Follower Roller Arm Position..6-337 
(14) Lifter Operating Range............6-339 
(15) Toggle Link.......c ccc eee cee eee ee 0 6-339 
(16) Toggle Trip Arm.............2.22-.6-339 
(17) Lifter Toggle Link Spring.........6-339 
(18) Function Blade Springs (Two or 
MOX @))) aioe ieia: 6 exe ose, See ioe ei ecete's) 0 6'sbre ees O- S44 
(19) Lifter Spring. ..... cece eecccce ee 6-344 
(20) Correcting Drive Link Spring 
(NOon-yielding) .....c.ccccce cece c ee e 6-344 
(21) Oscillating Bail Drive Link.......6-344 
(22) Oscillating Bail Pivot............6-344 
(23) Axial Sector Alignment............6-347 
(24) Eccentric Shaft Detent Lever 
SPLing.ccccccccccccccccccncccccee 6-347 pe 
(25) Axial Output Rack Guide Roller....6-347 ) 
(26) Pushbar Guide Bracket.........22.--6-349 a 
(27) Correcting Drive Link 
(NOon-yielding) .....cccccceeeee eee 6-349 
(28) Type Wheel Rack Clearance.........6-351 
(29) Corrector Drive Link Extension 
Spring (Yielding) ...........2222-- 6-351 
(30) Axial Corrector (Yielding) ........6-353 
(31) Rotary Corrector Mesh.............6-353 
(32) Rotary Corrector Arm..............6-356 
(33) Printing Latch.................22--6-356 
(34) Print Hammer Return Spring........6-359 
(35) Print Hammer Accelerator Spring...6-359 
(36) Print Hammer Accelerator Latch 
SPLingecccccccccccccccccccccscce ee 6-359 
(37) Print Hammer Trip Lever Spring....6-359 


h. Typing Mechanism Adjustments (For Chadless 
TAPE) o.s:e:0eiie. 0 ese eieleee ld oeiere o' 0 0.e:'s @:6-00:000/00 O- S62 


(1) Ribbon Carrier... cc ccc ccc ccc eee se 06-362 
(2) Type Wheel (Preliminary) ..........6-362 
(3) Type Wheel (Final) ............2-2..6-362 
(4) Print Hammer.......ccceecceeeee eee 6-362 


Xxviii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
( Chapter Title Page 


as Typing Mechanism Adjustments (For Fully 
Perforated Tape) ....cccc cee cn cence nee ee - 6-364 


(1) Ribbon Carrier....................6-364 
(2) Type Wheel (Preliminary) .......... 6-367 
(3) Type Wheel (Final)................6-367 
(4). Print Bammer so ss-s ees sede sis esa eee sO 367 


Is Ribbon Mechanism Adjustments........... 6-367 


(1) Feed Pawl Spring..................6-367 
(2) Ratchet Wheel Torque Spring.......6-371 
(3): DRIVE ALNa scat scewecreceweonsue seme O34 | 


k. Slack Tape Mechanism Adjustments.......6-371 


(1) Clamp Plate Screw With Disk.......6-371 
(2) Clamp Plate Spring................6-371 
(3) Tape Platform.............222...-- 6-371 


l. Chad Chute Assemblies (Fully Perforated 
TA DC) i6:0seiieia Ye 6 teie elle ate a: we erate 0% 0 eere ere ewe ere OH 373 


(1) Chad Chute Assembly Keyboard Typing 
Reperforator...cccccccccccceseee ee 6-3/3 

(2) Chad Chute Assembly for Auxiliary 
Typing ReperfoOrator. «ecw ss ewe ee 5-373 


m. Tape Guide Chute Mechanism for Auxiliary 
Typing Reperforator....seccee cece e eee 26-375 


6-7. AUXILIARY TYPING REPERFORATOP BASE..........6-375 
a. Tape-Out Mechanism Adjustment..........6-375 

(1) Tape-Out Switch Assembly..........6-375 

(2) Switch Lever Spring...............6-375 

(3) Tape-Out Lever Spring............. 6-375 

(4) Tape-Out Lever.......2..2.22222222-- 6-375 

b. Drive Mechanism Adjustment.............6-378 

(1) Intermediate Drive Assembly.......6-378 


(2) Timing B@ Ll tiie iiess ewe cele cee ec 3 = 378 
(3) Tape CONCATNCT iceis os ose 0 eae ere dee wb 378 


xxix 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter 


Title Page 


6-8. TRANSMITTER DISTRIBUTOR... ccc cece eee eee ee e 6-378 


a. Clutch Mechanism Adjustments...........6-380 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 


(8) 
(9) 


kb. Tape 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


Cc. Top 


(1) 
(2) 
(3) 


d. Tape 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 


(7) 


Clutch Shoe Lever Spring..........6-380 
Clutch Shoe Spring................ 6-380 
Clutch Shoe Lever.............2-.- 6-380 
Clutch Trip Lever...........22222- 6-382 
Clutch Trip Iever Spring..........6-384 
Clutch Latchlever Spring..........6-384 
Clutch Magnet Assembly 

(Preliminary) .....cccccece cece e es 6-384 
Main Bail Latch Spring............6-387 
Armature Bail Spring..............6-387 


Lid AdjustmentS......ccee eee e eee e 6-389 


Tape Lid es 0086-600 e ee ele eie sc eee ee 0-389 
Tape Guide. ... cee ccc rece cece ee ee 0-391 
Start-Stop Detent Bail Spring.....6-391 
Tape Lid Release Plunger Spring...6-391 
Tape Lid Spring......ccccccceeree 26-391 
Tape Guideplate......6 once ceeds eet 6-394 


Plate and Coverplate Adjustments. ..6-395 
Top Plate... ccc ccc cece ccccceeee eo 6-395 


COVELrPlAte. ccc ccce ccc cccccccceeees 0-397 
Coverplate Detent Spring..........6-397 


-Out Switch Assembly Adjustments. ..6-397 


Tape-Out Contact Assembly.........6-397 
Tape-Out Sensing Pin Spring.......6-400 
Tape-Out Contact Bracket..........6-400 
Tape-Out Sensing Pin..............6-400 
Depressor Bail Torsion Spring.....6-402 
Intermediate Tape-Out Bail 
SPLingeccccccccccccccccccs cesses e ee 6-402 
Tape-Out Sensing Pin (For Units 
Equipped with Tape Lid Sensing 

LEVEL) cc acccc ccc ccc cece ccs cee cc ee e O-402 


e. Start-Stop Switch Assembly and Tight-Tape 
Mechanism Adjustments..........22222-- 26-402 


(1) 
(2) 


XXX 


Start-Stop Switch Bracket.........6-404 
Tight-Tape Start-Stop Contact 
SPLANGeccwcccccccccccccccccceseee 0-404 


Chapter 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


(3) 


(4) 
(5) 


f. Feed 


(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 


Title Page 


Start-Stop Switch Bracket (For Units 
Equipped with Tape Lid Sensing 

LEVEL) ccc cece cece cece ccc cc cee eee e 6-404 
Tight-Tape Intermediate Arm.......6-407 
Tight-Tape Intermediate Arm 

SPELNG 6 a5 6 oso sos seek sek Sass 6-407 


Wheel Mechanism Adjustments.......6-407 


Main Bail Spring..............2-.- 6-407 
Feed Ratchet Detent Spring........6-407 
Main Bail Trip Lever..............6-407 
Main Bail... ccc cece cece ce eee ee e 6-410 
Sensing: Pin. Spring «es sae eswe ee cee O10 
Feed Wheel Detent..........2.22.2-.26-410 
Feed Pawl...ccccccccccccccccsveee 6-413 
Feed Pawl Spring........ceceeeeee ee 6-413 


ge Transfer Mechanism Adjustments.........6-413 


(1) 
(2) 
(3) 
(4) 


Transfer Lever Spring.............6-413 
Locking Bail Spring...............6-413 
Transfer Bail Stabilizer..........6-416 
Stabilizer Spring.................6-418 


h. Signal Contacts Adjustments............6-418 


(1) 
(2) 
(3) 
(4) 


Signal Contact Clearance..........6-418 
Drive. Bink Springs < css. sede ecuee 67418 
Signal Contact Spring.............6-420 
Signal Contacts - Electrical......6-420 


i. Basic Gear Adjustments..............2.2--6-425 


(1) 
(2) 


Intermediate GOAL 6 er8 60e es eae ee ee © OH 425 
Transmitter Distributor Gear 
Back las hie ooo siee A eis eve ce ete ee ee ieee 6 S425 


MOTOR UNIT ADJUSTMENTS. ccc ccc ccc cece cc cee ee 06-425 


a. Standard and Heavy Duty Synchronous Motor 
Unit AdjUStMeNntS ssci6 sete wwe ee seesee SO—425 


(1) Motor Positioning.............22.-6-427 
(2) Centrifugal Switch................6-427 
b, Series Governed Motor Unit 


AGFUSEMENE'S 6.w cia ere: cia) es we $0 wee wees wereee a OR 427 


(1) 


Motor Positioning......esseeee eee 6-427 


XxXxX1 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS ~ Continued 
Chapter Title Page ” 


(2) Governor Contact...........-..2-.-.6-430 
(3) Governor Contact Backstop.........6-430 
(4) Governor Brush Spring.........-.. 6-430 
(5) Motor Speed Adjustment...........-6-430 
(6) Motor BrusheS...... cece cece eee - 6-433 


Cx Plastic Type Axial Fan Cable Clamp 
Interference Adjustment........22e2222 26-433 


6-10. CABINET ADJUSTMENT... cccccscccc ccc cee eee ee 6-434 
a. Dome Centering. .ccccccccccccccccccses ee O- 434 
b. DOME Lat che cccccccccccccccccccccceccc es 6-436 
Cx TOTS10N Bar sec ss leas wade eee esa eek es OT 438 
d. Left and Right Top Doors..........-.---6-438 
e. Middle “TOP ‘DOOP s:6.0 6:66 0s 06 sen Sew ee we eO-438 


£5 Right Front DOO D665 5s esie eee 0%. e eee es eee O- 438 


ge Left Front Door. ceoeoeseeeeeeeeeeeeeeeeeee 6-440 J 
h. Paper Guide. eececeeceeeeceeeeceeceeceeeeeceeesce 6-440 
i. WET GOW 6 oie eno sere oe Sie Ons e oi 018 Si eieieete serge eee seb 442 


j- Lamp POSitiOn..cccccccccccccccccccccee 6-442 
k. CYAQ1LCS chin eee ese hes b6 es 6.686 wesitwa wa ee 6-442 
1. Left Front Crossbar .ccccccccccccccccc ec o 6-445 
m. Transmitter Housing......cceesee cece ee 6-445 
n. Copyholder iocsscawinw caeweseee cece esse 67045 
oO. Armature Spring Tension............22-- 6-445 
Pp. Remote Signal Pell...........22 eee eee - - 6-445 
q. Chad Chute anc Chad Bin Assemblies.....6-445 


re. Message Tray POSItiON. cccccccccccccses ce Ob - 447 


XXX1ii 


Chapter 


6-11. 


SECTION 


6-12. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS -. Continued 
Title Page 


ELECTRICAL SERVICE UNIT ADJUSTMENTS.........6-447 


a. Electrical Motor Control Mechanism (If 
Equipped) AdjustmentsS......ceee cece ee -6-4U7 


(1) Stop Armature Spring..............6-447 
(2) Intermediate Lever Spring.........6-451 
(3) Start Armature Spring.............6-451 
(4) Start Magnet Core..............---6-451 


b. Relay Motor Control Mechanism (If 
Equipped) AdjustmentS....cccee se cee ee ee 6-451 


(1) Switch PoSition....ccccceccceeee se 6-451 
(2) Middle Contact Spring.............6-451 
(3) Outer Contact Spring..............6-452 
(4) Inner Contact Spring Gap..........6-452 


Cc. Signal Bell Adjustments..........22...-6-452 


(1) Armature Spring Tension...........6-453 
(2) Remote Signal Be@Ldss< <6 6.6 ccesei6e-e'ee ste 6= 453 


d. Line Test Key Assembly Adjustments.....6-453 
II. ADJUSTMENTS, BASIC UNIT, VARIABLE FEATURES 
TYPING UNIT (VARIABLE FEATURES.........22..2-6-457 


a. Horizontal Tabulator Mechanism 
AdFUStMENCTS. cece cece ccs c cece c as ceccccae 6-457 


(1) Spacing Clutch Trip Lever.........6-457 
(2) Clutch Trip Lever Spring..........6-457 
(3) Operating Lever Extension Link....6-457 
(4) Operating Lever Extension Link 
SPLAingeccccccccccccccseccessccces 6-460 
(5) Operating Lever Adjusting Plate...6-461 
(6) Trip Lever Arm Latch Bail.........6-461 
(7) Trip Lever Arm Latch Bail Spring..6-461 
(8) Intermediate Bail Spring..........6—-461 
(9) Latch Bail Adjusting Plate........6-461 
(10) Cam Plate Stripper Bail...........6—-464 
(11) Horizontal Tabulator Slide Arm 
SPLingecccccccccccccssscesccecee se 0-464 
(12) Operating Lever Cam Arm Spring....6—-464 
(13) Spacing Cutout Transfer Bail Set 
COM VAY 05:5 so-6 etree Geer be ees eee OH 464 
(14) Pight Margin....... cece cece eee ee 6-466 
(15) Space Suppression Bypass Spring...6-466 


xxxX1iii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(16) Tabulator Pawl (Preliminary)......6-467 
(17) Blocking Lever Return Spring......6-469 
(18) Tabulator Pawl-Vertical (Final)...6-469 
(19) Tabulator Pawl Spring.............6-469 
(20) Tabulator Pawl-Horizontal 

(PING) cao eee Aiea e Mise wees ae eves S-bxevetexs 6-471 
(21) Tabulator Stop Settings...........6-471 
(22) Transmitter Control Contact Gap...6-473 
(23) Transmitter Control Contact 

SPLANG sie save ee ievare Soto 0S e608 oer e's OH 413 


b. Page Feed-Out Mechanism Adjustments....6-476 


(1) Page Feed-Out Gear Play...........6-476 
(2) Mounting Bracket..........20..2222-- 6-476 
(3) Indexing Disk........2e eee cee eee - 6-476 
(4) Switch Operating Arm (Used Only with 
Transmitter Control).......22222--6-478 
(5) POinter. ccc cece ccc ccccce ces eee ee 0-478 
(6) Blocking Arm......ccceecsscescce es 0-478 
(7) Blocking Arm Spring.........ee2.- 26-478 


Cc. Selective Calling Mechanism 
Adjustment... ccccccccce cece eicnalarePerecetevetee 6-478 


(1) Type Box Clutch Trip Lever (Selective 
Calling Units With or Without Off- 
Line Shift Solenoid) .......2226-206-478 
(2) Print Suppressor Code Bar Spring..6-481 
(3) Code Bar Shift Mechanism......... - 6-481 
(4) Condition Code (Zero) Code Bar 
Shift MechanisSm.......seeeeeeees oe 6-481 
(5) Off-Line Shift Solenoid Bracket 
Assembly (Off-Line Only)..........6-481 
(6) Blocking Bail.......2 cece cenccee e - 6-483 
(7) Off-Line Stunt Shift Solenoid 
Spring......... Bvévleraia eT ai5 (oe er sneceretees » 6-483 
(8) Type Box Clutch Suppression Arm...6-483 
(9) Condition Code Shift Fork Spring..6-485 
(10) Automatic Carriage Return/Line-Feed 
Blocking Slide Spring...ccsscosseee 6-485 


d. Local Backspace Mechanism Ad-7justment..-6-485 


(1) Camming Bail Spring......es.eceee eo 6-485 
(2) Camming Bail Stop Arm.....ece4a02 206-485 


e. Answer-Back Mechanism FIGURES Stunt Box 
Contact: Ad Justwient< a ac-c@ ete se ee ees oe OT HRS 


xXX1V 


Chapter 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


Print Suppression Mechanism 
AdjUStMENtS. .cccccccccccccccces cece ces « 0-488 


(1) 
(2) 


zero Code Bar Shift Mechanism.....6-488 
Suppression Code Bar Mechanism... .6-490 


Continuous Spacing Mechanism 
AdjJUStKMENtS .. cc cece cece cece cscs nceeee - O-490 


(1) 
(2) 
(3) 


(4) 
(5) 


Function Clutch Trip Lever........6-490 
Solenoid Plunger Spring...........6-490 
Suppression Bail Adjusting 

Bracket. wc cece cece cece cen ccccce es 06-492 
Reset Bail Operating Spring.......6-492 
Carriage Return Lever............-6-492 


Paper-Out Alarm Mechanism Adjustments. .6-495 


(1) 
(2) 
(3) 


SWLECH: POSLELON s00 a'nsss citew ees ae 6-495 
Switch Bracket Spring.............6-495 
Switch Operating Lever............6-495 


Vertical Tabulation and Transmitter 
Distributor Control Mechanism 
AdjJUStMENES. cc cece cece c ccc ccc cs csccee se 0-495 


(1) 
(2) 
(3) 
(4) 


(5) 
(6) 
(7) 
(8) 


(9) 


(10) 


(11) 
(12) 
(13) 


(14) 
(15) 


Page Feed-Out Gear Play...........-6-495 
Mounting Bracket..............2..-6-498 
Indexing Disk......-.-.22.0022202-- 6-498 
Vertical Tabulator Slide 

ROCGINEL iis ese eweneienee wees einen OAS 
Page Feed-Out Index Plate 

POSIitLON. ..cecccccc cc ccccccccec ses 0-499 
Blocking Le@ver....ceee eee e cee ee  - 6-499 
POINCEL. «ccc ccc ewes cece ccccccsses ee O-499 
Switch Contact Pressure (Transmitter 
Control Only) ....-ccceceeccseee ee 6-499 
Transmitter Control Switch for Transfer 
Type Contacts (Transmitter Control 
ORLY) sain weds sa seaweed eee ee 62 5004 
Transmitter Control Switch for 
Single-Contact Type Control 

(Transmitter Control Only)........6-502 
Tabulation Index Plate Position...6-504 
Blocking Lever Spring............. 6-504 
Switch Contacts for Transfer Type 
Control Switch (Transmitter Control 
ONLY) ccc dee cee cee we ediae wees oo 6-504 
Tabulator Bail Spring.............6-506 
Form-Out Pawl Springs.............6-506 


XXXV 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(16) Line-Feed Clutch Trip Lever 
SPE LMG eiai ass a tererdires 5 Gale ‘ole lai wees eeceee50 6-506 
(17) Stunt Box Switch Spring........... 6-506 


ae Universal Contact (Selector) Mechanism 
Adjustments....... ob See 0a We eee 6 oe wee = 509 


(1) Contact Mounting Bracket..........6-509 
(2) Contact BLOG sieee 66 cee 6s eee Seis orecere 6 509 


(3) Contact Drive Arm Position........ 6-509 
(4) Contact Arm Spring.......esececcee 6-509 
k. Universal Contact (Stunt Box) Mechanism 

AdjustmentS.....ccceeee Siow b.0/s ace 'eye os 3 ee we O09 

(1) Contact... eeeeenee eve a eee eterete 2 O=— 9,11 

(2) Normally-Open Contact Gap.........6-511 

(3) Contact Springs (Two Springs)..... 6-511 

(4) Swinger Spring.......... eee ce eee ee - 6-511 

(5) Latchlever Spring....... b8 eiecelensioeceOe OZ 

(6) Trip Cam. cccccccccccsesesesseceese6-512 

(7) Contact Bracket and Drive Cam.....6-513 oy 

(8) Contact Bracket and Drive Cam ) 
POSTEO awaeaus Saas 6 eh at aa tavaetass 2 226-513 . 


(9) Trip Cam Position...........2.222.2-6-515 
(10) Normally-Closed Contact (100 WPM 

for 83B2 Switching System)........6-515 
(11) General Requirements After Timing 


AdjustmentsS......c ccc ccc c ccc cece 6-515 
1. Form Alignment Switch Mechanism 
Adjustment... ....seeee Staite: 6! ate lovelies *a sai oa fenaters 6-516 
(1) Form Alignment Switch......... 22 -- 6-516 
(2) Form Alignment Switch Spring......6-517 
(3) Form Feed-Out Adjustment.......... 6-517 
m. DC Magnet Operated Print Suppression 
Adjustment.......seeee aie el aveie e ade) see reereb-O 17 
(1) Type Box Clutch Trip Lever...... -- 6-517 
(2) Type Box Clutch Suppression Arm...6-517 
(3) Blocking Bal Lis isdsee ess eocececeececececeeceoee 6-517 
(4) Armature Extension Overtravel.....6-517 . 
(5) Armature Extension Clearance...... 6-518 
(6) Blocking Bail Extension 
ClEALANCE . cere eee erccccccsccneces 6-518 


XXXVL 


C Chapter 


Ge 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


Print Suppression and Off-Line Stunt 
Shift Control Mechanism Adjustments....6-519 


(1) Print Suppression Code Bar 


Position. eocececececececececececececece ewe eee ee eee 6-519 
(2) Print Suppression Magnet Armature 
Return Spring.....cccscccccccccces 6-520 


(3) Type Box Clutch Trip Lever........6—520 
(4) Type Box Clutch Suppression Arm...6-520 
(5) Blocking Ballicwsws pees eee wo esde es 6-520 


LETTERS-FIGURES Code Bar Shift Magnet 


Mechanism......... ciel sseh-wYia! ce-etene tones are vevenuse «2 -6-521 
(1) Shift Magnet Yoke. eocceocececececeeceecee ee 6-521 
(2) Shift Magnet Armature............ - 6-521 
(3) Shift Magnet Armature Return 
SPL NG os oteseiet oie: 0 Wislecereie S's 0) so lerle wie 2 -6-521 


(4) Shift Code Bar Return Spring......6-521 


Form Feed-Out Mechanism Torsion Spring 
AG JUSEMENES es sec wes erw new eres eococecececececeecee 6-523 


Two-Color Ribbon Mechanism 
AGFUSKEMENCS. .ccccccccccvesccsccceseesss 0-923 


(1) Ribbon Magnet Hinge Bracket, Left 


and Right (Preliminary) ........... 6-523 
(2) Ribbon Magnet Bracket, Left and 

Right (Preliminary) .......ccceeeee 6-523 
(3) Ribbon Magnet Hinge Brakcet, Left 

and Right (Final)............ oe ee 6-525 


(4) Armature Spring, Left and Right...6—-526 
(5) Ribbon Magnet Bracket (Final) 


(Operational Requirement) ......... 6-526 
(6) Ribbon Roller Bail Spring, Left and 
Right eoceceececene eococecececececeort eee eee e eccee 6-526 


(7) Ribbon Reversing Lever Spring, Right 
and: Tela iis06.0s Wee eke ns wee we wes O= 526 
(8) Ribbon Guide Lever Spring, Left 
and Right........2..2e eee eee eee ee - 6-526 


Paper Jam Alarm (Sprocket Feed) 
AGJUStKMENCS. ccc cece cc ccccccccc cesses ee e 0-528 


CV) WEES Bailie e a eeiets Sos evevere ete We eilere-s ---6-528 
(2) Switch Position...... deus elev ei e.00 ef ecaie 6-528 
(3) Bail Spring.......... db areieieje 00 6603 0. O=528 


XXXVii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


6-13. PERFORATOR TRANSMITTER BASE UNIT 
ADJUSTMENTS . cc ccccc cece ccc ccc c ccc ccc cere ee ee 6-532 


a. Electrical Line Break Mechanism-Combined 
Code Lever and Break Lever Springs 
AGJUStMENt.. ccc ccc cece cece ccc ccccces es O- 932 


b. Local Paper Feed-Out Mechanism-Switch 
Lever Spring Adjustment.....22 2 eee eee e e 6-532 


oe Tape-Out Switch Mechanism Adjustments. .6-532 


(1) Low-Tape Switch. .cccccccccccseeee s 6-532 
(2) Tape-Out Lever Spring ecoeoecececeeeceeee 6-532 
(3) Switch Lever Spring. ececececececececececece 6-532 


d. Keyboard Lockbar Switch Mechanism 
AGJUStEMENKS.. cece ccccc ccc ccc cc ccccese s 06-535 


(1) Keyboard Lockbar Switch......e222- 6-535 
(2) Keyboard Lockbar Switch Spring....6-535 


e. Character Counter Mechanism +) 
AGJUSCMENEKS.. ccc ccc ccccc ccc ccccceses ee 6-536 - 


(1) Cord Assembly... cccccccccceeee » 6-536 
(2) Antibounce Spring......22.eeeeee se 6-536 
(3) Stop Lever... ccc ec ccc ccc cece eee 6-536 
(4) Character Counter Scale...........6-536 
(5) Character Counter End-of-Line 

Switch. .ccccccccccccccccscccccs ss 20-5936 
(6) Ratchet Drum Assembly Return 

SPLing.c cccccccccccccccccccccccce « O-S40 
(7) Character Counter Stroke..........6-540 
(8) Reset Latchlever and Drive Lever 

SPLingS..c.cccecc ccc cece cccccccce es O-D42 
(9) Reset Lever Extension Spring......6-542 


f. Repeat-On-Space Mechanism Adjustments. .6-542 


(1) Travel SCrew.... cece ee cece eee 6-542 
(2) StOPe ccc cccccceccc cc cece ccccc cece e 6-542 
(3) Space-Repeat Lever Spring.........6-542 
(4) Spacebar...cccccccccccccccccccc eee -0-O4Y4 


g. Time Delay Mechanism Adjustments.......6-544 
(1) Time Delay Ratchet Wheel Tension... 6-544 


(2) Time Delay Switch Position........6-544 


XXxV1iii 


Chapter 


Ce 
® 


.NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS -— Continued 


Title Page 


(4) Contact Pawl Spring.........222.-.6-54y4 
(5) Time Delay Mechanism Position.....6—-546 
(6} Eccentric Follower Pawl Spring....6-548 
(7) Time Delay Disabling Device.......6-548 


Synchronous Pulse Mechanism 
AQ FUSCMENE Ss. a6. 5 4. 6 Se Sei eek SS eee See oe OHO KS 


(1) Mounting Bracket (Not Attracted) ..6-548 
(2) Magnet Armature........22.22222--- 6-548 
(3) Mounting Bracket (Attracted)......6-548 
(4) Armature Hinge.......seeee eee ee ee e 6-550 
(5) Contact Gap..ccccccccccccccceese ee 6-550 
(6) Universal Code Bar Contact........6-550 
(7) Armature Clamp........2222222222--6-552 


Power Backspace Switch Position 
AQJUSTMEH tis se S68 SiGe ase we Sowa bebe ews ORDO! 


Remote Control Gearshift Mechanism 
AG JUSUMEN eicc ice wer eee oNie Sw he Sewer eee s O= SOU 


(1) GearShift...ccccccc ccc c cece nce ee ee 6-554 
(2) Gearshift Magnet Armature Spring..6-554 
(3) Armature StOp.....cccccccceccceeees 0-554 
(4) Gearshift Magnet......ceec eee ee ee 6-554 
(5) Clutch Stop Lever........ceee eee ee 6-557 


Universal Keyboard Switch..............6-557 


(1) Keyboard Universal Switch 

(Preliminary) ..ccccccccc cc ceee eee e 6-957 
(2) Keyboard Universal Switch 

(Horizontal) ....cee cece eee cece ee ee 6-958 
(3) Keyboard Universal Switch 

(VELETCAL) 6 osc e 06 0.5, toes 6: 0.0 610 #100080. O- DOS 


Answer-Back Mechanism Adjustments......6-558 


(1) Magnet Yoke............26. dates. eerats 6-558 
(2) Stop Lever Latch...............2..-6-558 
(3) Sensing Lever Springs.............6-561 
(4) Character Generator Mounting 
PLACE}. cc ec c cece ccc ecncccnccsesce 6-961 
(5) Detent Lever Spring...............6-561 
(6) Drive Link... ccc cc ccc ccc cece cee ee 8-561 
(7) Drive Link Spring............2...-6-564 
(8) Stepping Pawl.......ccccee eee ee es 6-564 
(9) Stepping Pawl Spring..............6-564 
(10) Latch Operating Lever Spring......6-564 


XXxX1ix 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Chapter Title Page ‘ 


(11) Latch Operating Lever Adjusting 

SPYING eases a ewes eee Ww ee Ss Var aceie oO SO 66 
(12) Blocking Lever Spring.............6-566 
(13) Armature Latch Spring............. 6-566 
(14) Motor Control Relay Switch........6-566 
(15) Coding Message Drum..........2-..- 6-566 


Me Answer-Back Mechanism (FIGS D) Keyboard 
Lock Bail Eccentric Adjustment.........6-570 


n. Clutch Trip Delay Mechanism............6-570 


(1) Clutch Trip Delay.....2.2eee222--- 6-570 
(2) Trip Delay Torsion Spring.........6-571 


6-14. TYPING AND NON-TYPING PERFORATOR UNIT 
ADJUSTMENTS 6 625% 2:6. 6-3 oes) ote -6'0 0) 0 6 le: @ ehk ee tee é ee 5D72 


a. Manual and Power Drive Backspace 
Mechanism for Chadless Tape 
AdJUStEMENtS. ccc cece cece cece cccs cece e ses O-DI2 


(ij: Rake RSSeibIvicsaenkes tiveoscenescb=572 y 
(2) Feed Pawl Adjusting Plate a 
(Preliminary and Final) ...........6-574 
(3) Return Latch........ ccc eee ee ee ee ee 6-574 
(4) Feed Pawl Eccentric 
(Preliminary) ..cccccccrcccecccee ee O- O74 


b. Manual and Power Drive Backspace 
Mechanism (For Fully Perforated Tape) 
AdjustmentsS......cceeeees eceyerte*tifeera eietsracess 6-574 


(1) Backspace Ratchet.........cc2e02226-574 

(2) Backspace Pawl Clearance (Preliminary 
and Final) ..ccccccccccccscccsesese6—-5/9 

(3) Feed Pawl Disabling...............6-57/9 


Ce Power Drive Backspace Mechanism for 
Nonadjustable Backspace Magnet 
AS SOMDLY 6s cie oreo eo e806 Be Ob 60 Ch oe 2 eee ew OK D119 


(1) Armature Spring.....ccccccceeeee ee 6-979 
(2) Latch Extension Spring............6-579 
(3) Magnet PosSition.........22 0002022 6-581 


d. Manual and Power Drive Backspace 
Mechanism (For Chadless or Fully Perforated 
Tape) Final Adjustments.........eeeeee- 6-581 


xl 


Chapter 


6-15. 


es 


5 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


Unshift-on-Space Mechanism Adjustment..6-581 
(1) Unshift-on-Space Function Blade...6-581 
(2) Unshift-on-Space Function Blade 

SPE LNG s66 s:'sic'e ee 6 0le2 1s) 0! 6:0. 0:06:06 see ses O O83 


Chad Chute Assembly......22ccee cece ee ee 6-583 


AUXILIARY TYPING REPERFORATOR UNIT 
ADJUSTMENTS 6:66) 6s 6 oe. 6 oh 6 ei ere eee 0) 6 ole Sele e10.01 ore of oe 0-583 


ae 


Unshift-On- Space Mechanism. evrcececececececeecece 6-583 


(1) Unshift-On-Space Function Blade...6-583 
(2) Unshift-On-Space Function Blade 
SPLingG. ccccccccccccccccccccscceee se 0-586 


Signal Bell Contact Mechanism 
AGJUStMENKS. cc. cece cece ce cece sce eevee es 0-586 


(1) Contact Bracket Assembly..........6-586 
(2) Function Blade Spring........--...6-586 
(3) Signal Bell Contact...............6-586 


Print Suppression on Function Mechanism 
AGJUStTMENCS. cc cc wwe ccc ccc cccccccscece se e 0-586 


(1) Print Hammer Stop (Preliminary)... 6-588 
(2) Print Hammer Stop (Final).........6-588 


Manual and Power Drive Backspace Mechanism 
For Chadless Tape Adjustments..........6-588 


(1) Rake Assembly........22ceeceeeeees 6-588 
(2) Feed Pawl Adjusting Plate.........6-588 
(3) Return Latch............2.-222---- 6-592 
(4) Feed Pawl Eccentric 
(Preliminary) ......2 cece e cece eee 2 26-592 


Manual and Power Drive Backspace Mechanism 
(For Fully Perforated Tape) 
AGJUStTMENCS. cece ccc cece cece ccc ceece see 0-592 


(1) Backspace Ratchet.............-..-6-592 
(2) Backspace Pawl Clearance (Preliminary 
and: Pinal) sco0 cede s cess be 6 oe ee sees 6-—-592 
(3) Feed Pawl Eccentric 
(Preliminary) ......cccecce cece e ee - 6-596 


x1li 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Jitle Page 


f. Power Drive Backspace Mechanism 
AdJjuUStMENtsS. ccc cece ccc ce cece ccc ccccee ss 0-596 


(1) Armature Spring......cceeceee eee ee 6-596 
(2) Latch Extension Spring............6-596 
(3) Magnet Position..........22220002- 6-596 


g. Manual and Power Drive Mechanism for 
Chadless or Fully Perforated Tare Final 
Adjustment... ececececececece ceocececeeececee occ ee e - 6-598 


h. Remote Control Noninterfering LTRS and 
BLANK Tape Feed-Out Mechanism 
AGJUStMENtKS. ccc cece eee cece eee sce see e 00-598 


(1) Armature Hinge......ccccee ces eeee s 6-598 
(2) Drive Bail Spring...........222..-6-598 
(3) Mounting Plate............222222-- 6-600 
(4) Magnet Assembly.......22..eeee222- 6-600 
(5) Blocking Latch Torsion Spring.....6-601 
(6) Blocking Bail Spring..............6-601 
(7) Non-repeat Lever Spring...........6-601 _ 
(8) Armature Backstop.........22.e22-- 6-601 ) 
(9) Release Lever......ccee cece ee eee - 6-601 
(10) Latchlever.......... Side -mere aes ésiaeeb-O03 
(11) Release Lever Spring..............6-603 
(12) Latchlever Spring.................6-605 
(13) Release Arm.......csce cee ecee eee - 6-605 
(14) Release Arm Spring...........--..-6-607 
(15) Rear Check Pawl..............--2--- 6-607 
(16) Rear Check Pawl Spring............6-607 
(17) Feed Pawl and Front Check Pawl 
SPYingS..ccccccccscccccscsscceee es 6-607 
(18) Front Ratchet STOP Position.......6-607 
(19) Time Delay Lever.......cecceeccees 6-609 
(20) Time Delay Lever Spring...........6-609 
(21) Ratchet Return Spring.............6-609 
(22) Drive Arm Spring...... aia dr eveieretetajeere 6-609 
(23) Punch Slide Latch.................6-613 
(24) Trip Cam Follower.................6-613 
(25) Adjusting Lever........cceee eee eee 6-613 
(26) Reset Bail Trip Lever............-6-613 
(27) Tape Length Adjusting Plate.......6-616 
(28) Blocking Link (Horizontal 
ClEALANCE) ccc cccc cece cccccccce oe -- 6-616 
(29) Blocking Link Torsion Spring......6-616 
(30) Reset Bail Latch...............---6-616 
(31) Reset Bail Latch Spring...........6-620 
(32) Reset Bail Trip Lever Spring......6-620 


x1lii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


Ls End of Feed-Out Timing Contacts for 
Noninterfering LTRS and BLANK Tape Feed- 
Out Mechanism Adjustments..............6-620 


(1) Contact Swinger (Preliminary).....6-620 
(2) Contact Spring Gap (Preliminary) ..6-622 
(3) Contact Assembly.........222ee22--26-622 
(4) Tape Length Adjusting Plate.......6-622 
(5) Contact Assembly Mounting 
Bracket... cece c wee c eee eee ee eee - 6-624 


6-16. TRANSMITTER DISTRIBUTOR UNIT ADJUSTMENTS....6-624 


a. Tight-Tape and Tape Shoe Mechanism 
AAJUStKMENCS . ccc ecw ccc cc cc cc cc ccceseese 0-624 


(1) Tight-Tape Switch.................6-624 
(2) Torsion SPLing.ccccccccccs cece ee 6-624 
(3) Tape ShOe@.... cc cece cece ccc ccc cee ee 0-624 


b. Tape Feed Assurance Mechanism 
AGjUSUEMNCNES © oie cca ee ae he See SSSe wee sO O26 


(1) Tape Sensing Feed Wheel Phasing...6-626 
(2) Tape Motion Contact Gap...........6-626 
(3) Tape Motion Contact Swinger.......6-626 
(4) Detent Lever Spring...............6-626 


Cw Tape-Out Mechanism Adjustments.........6-628 


(1) Tape-Out Contact..........22.222-.6-628 
(2) Tape-Out Bail Torsion Spring......6-628 
(3). Tape=-Out. Pin: Spring ..60% sis esse we 6-628 
(4). “‘Tape=-OGE. “(Pins weeds Sed ca we cee oes 6-630 


d. Code Reading Contacts Adjustments......6-630 


(1) Normally-Closed Contacts - 

BacKkStOp.ccccccccccccccccsccccces -0—-630 
(2) Normally-Closed Contacts - 

SPE LNG ise 6 ee sic Serer ere iee deere sie 6 ee seas = 630 
(3)  Normally-Open Contact - Gap.......6-633 
(4) Normally-Open Contact - Spring....6-633 
(5) Contact Assembly Positioning......6-633 
(6) Contact Swinger - Sensing Arm 

Clearance... ccccc ec ccc cccecceees -6—-633 
(7) Contact Sensing Arm - Upstop 

Clearance... ccc eccccccccccccec ee 6-635 
(8) Sensing Arm - Transfer Lever 

ALLONMCN Es s:ciee-< dee aS Sas cele ws 6 2 6 ae O— 636 


x1iii 


NAVELEX 0967-LP-625-50 10 


TABLE OF CONTENTS - Continued 


Chapter Title Page 
(9) Sensing Arm Spring...ccccccceee ees 6-636 
(10) Split Bail Eccentric..............6-636 
(11) Contact Swinger - Sensing Arm 


Clearance (Strobing) ecccccccesse es 00-638 
e. Auxiliary Contacts Adjustments.........6-638 


(1) Normally-Open Contacts............6-638 
(2) Normally-Closed Contacts..........6-640 
(3) Contact Sensing Arm............-...6-640 
(4) Auxiliary Contact Operating Bail 
SPLingeccccccccccccccrccsccccceese 6-640 
(5) Contact Swinger - Operating Bail 
CLEALTANCC6% <5. cwieiew «eS ee ee ee a see wae 0-642 


f-< Tape Lid Sensing Lever Adjustments.....6-643 


(1) Switch Lever Spring...............6-643 
(2) Switch Lever......2c cece ee eee ee ee 6-643 


g. Tape Deflector Adjustments.............6-643 


(1) Tape Deflector Bracket............6-643 +) 
(2) Tape Deflector Spring.............6-643 . 


h. Start - Stop Pulse Contact 
Adjustments...... ee ah mete ere asiaecat soi la \aseap bie! oo ie 6-646 


(1) Contact Lever.....ccccccce cece es ee O- E46 
(2) Contact Gap (Start and Stor 

CONCACK. ccc cece ccc cccccccccccccce s 0-646 
(3) Contact Bracket... cccccccccceee se 6-646 
(4) Contact Bracket (Strobing)........6-646 


i. Rub-Out Deleter Adjustments............6-648 


(1) Rub-Out Deleter Bail Guide........6-648 
(2) Sensing Pin Spring................6-648 
(3) Rub-Out Deleter Bail Spring.......6-648 


j. Tape Notch Sensing Mechanism 
AGJUSCMENCS. ccc ccc ccc ccc cece cc ccccc es 0-648 


(1) Tape Notch Sensing Pin Spring.....6-651 
(2) Tape Notch Sensing Contact........6-651 
(3) Contact Bracket (Strobing)........6-651 


xliv 


Chapter 


SECTION 


6-17. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 
Title Page 
k. Transmitter Stop Mechanism 


Adjustments. ...cccccc ccc cece cee cee ee ee - 6-653 


(1) Start-Stop Gap (For Tabulator 


Control) ... ccc ecw ecw c cece cee eee - 6-653 
(2) Timang Bail “Springs 6 sejsiws as reese 6-653 
1. Tape Slack Arm Adjustment.............. 6-655 


m. Tape Withhold Mechanism Adjustments....6-655 


(1) Magnet Armature Gap............... 6-655 
(2) Blocking Bail Arm Eccentric....... 6-655 
(3) Blocking Bail Eccentric Pivot..... 6-655 


III. ADJUSTMENT, EASIC UNIT, EARLIER DESIGN 


TYPING UNIT ADJUSTMENTS......--- 2c eee cee een 6-658 
a. Selector Mechanism Adjustments.........6-658 
(1) Bail Lever Guide...... Siac ehisiaievere eens -6-658 
(2) Start Lever Spring......... oceee - 6-658 
(3) Selector Armature Clamp Strip..... 6-658 


(4) Selector Armature Alignment.......6-661 
(5) Selector Armature Backstop Alignment 
(TP152424 Only) ........ los Baia eiieile,fesarlan' 6-661 


b. Code Bar Mechanism Adjustments.........6-662 
(1) Code Bar Shift Lever Drive Arm....6-662 

(2) Code Bar Shift Lever Link Guide 
BLACKS tie 6:6 ee Sieiie odie sé ele: 6800 doe 6 esie a oS.e = 662 


Cc. Main Shaft and Trip Shaft Mechanism 
AdJjuStMentS.. cece cece ccc cece ccc cee ce ee 26-662 


(1) Antideflection Plate (If So 
Equipped) ..- cece ccc cece cee eee eee 6-662 


(2) Clutch Trip Shaft Set Collars..... 6-665 
(3) Clutch Trip Lever Spring...... oe. - 6-667 
(4) Spacing Clutch Trip Lever......... 6-667 
d. Spacing Mechanism Adjustments......... - 6-667 
(1) Oscillating Rail Slide Position...6-667 
(2) Spacing Feed Pawl Spring..... eee 6-671 
(3) Printing Carriage Position........ 6-672 
(4) Automatic Carriage Return/Line-Feed 
Bellcrank Spring........... eh esaveriss Sve 6-672 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


(5) Lett Margins. sc.ds cece cee. 6-672 
(6) Right Margin......cccccccccccese ee 6-674 
(7) Spacing Cutout Transfer Bail 

SPLUNG's 0s ersiis' 66-456 eels ev eis secs, 0:00 oe cle 0-674 

(8) Decelerating Slide Bellcrank 
SPEUNG 06-0166: esse 's 0 10 0 0:00.08 .6 0 sissies es OO 74 

(9) Automatic Carriage Return and 
Line-Feed Arm..ccceccccccccccccee 6-674 
(10) Margin Indicator Lamp.............6-677 


e. Function Mechanism Adjustments.........6-677 


(1) FIGURES-LETTERS Shift Code Bar 
Operating Mechanism.........222.2-6-677 
(2) Function Reset Bail Blade.........6-680 
(3) Function Stripper Blade Arms......6-680 
(4) Bell or Motor Stop Function 
CONCACK. cc ccc cccr esc cccesccsccce se 0-683 
(5) Function Contact Spring...........6-683 


£. Positoning Mechanism Adjustments.......6-683 


(1) Horizonal Positioning Drive Linkage 
with Earlier Design Driver Linkage 
and Tension SpringS........ee.ee---6-686 
(2) Horizontal Positioning Drive Linkage 
TenSion Spring....cccccccccccceee « 0-686 
(3) Horizontal Positioning Drive Linkage 
with Earlier Design Drive Linkage and 
TorSion SpringS.....csccceecescee ee 6-688 
(4) Horizontal Positioning Drive Linkage 
TorSion Spring.....cccceccccceee es 6-688 
(5) Shift Linkage Spring..............6-688 


g. Printing Mechanism Adjustments.........6-690 


(1) Type Box Carriage Roller..........6-690 
(2) Printing Hammer Stop Bracket (for 

Thick Type Box with Dummy 

Pallets) ccc cece ccc cc ccccccccceese e 0-690 
(3) PKinting ALM 6.2.28 60a woe See elee 626-691 
(4) Type Pallet Spring................6-693 
(5) Ribbon Reverse Spur Gear..........6-693 
(6) Ribbon Reverse Detent.............6-693 
(7) Ribbon Reverse Detent Lever 

SPUELNG eee rscere sia ete 65.0.6 sia w wdeeleterere eee OH 095 


Foe ttn aad Eee amboeE elitists yet Ee ge Fg Se iaagsen 3 Syke city Sal SA high ls ie Fishes oe - pou Sn sae Stee ag 
'NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 
; Chapter Title Page 
i h. Line-Feed Mechanism and Platen Mechanism 


Adjustments..... eceoeeeececece eoececececeeceecee - 6-695 


(1) Single-Double Line-Feed Lever.....6-695 
(2) Line-Feed Stipper Bail Spring.....6-695 


6-18. AUXILIARY TYPING REPERFORATOR ADJUSTMENTS...6-695 
a. Function Mechanism Adjustments.........6-695 
(1) Cam Follower Lever Spring.........6-698 


(2) Reset Bail Trip Lever Spring......6-698 


Perforated Tape With Indentations of 


t 

b. Punch Mechanism Adjustments For Fully 

Feed Wheel Fully Punched Out...........6-698 
€ 


(1) Ten Characters Per Inch 
(Preliminary) ....cccccececes eee ee - 6-698 
(2) Ten Characters Per Inch (Final)...6-701 
(3) Lateral and Front-to-Rear Wheel 
( Position Detent.........2eeee0002 26-701 
om Punch Mechanism Adjustment.............6-703 
d. Ribbon Mechanism Adjustments...........6-703 


(1) Detent Spring. ..ccsccccsseceeee eee 6-703 
(2) Drive Arm Spring...e.csseceeeeeeee - 6-705 


e. Slack Tape Mechanism Adjustments.......6-705 


(1) Clamp Plate Spring................6-705 
(2) Tape PLAC£EOLIN s 6-06 255.6 ios 0 es S60 wo etee'e 6 = 105 


6-19. TRANSMITTER DISTRIBUTOR UNIT ADJUSTMENTS....6-705 
a. Tape Lid “AQJUSEMENE «6.666 6s sso c a eae fo 6= 705 


b, Tape Lid Release Plunger Spring Adjustment 
For Units Without Tape Lid Spring......6-708 


SECTION IV. ADJUSTMENTS, EARLIER DESIGN, VARIABLE FEATURES 
6-20. TYPING UNIT ADJUSTMENTS. .c cc cc ccc ccc cer ee ee pe O-110 


. a. Horizontal Tabulator Mechanism 
( RA FUSEMENE 6 4:¥.0is S's 4G oss RASS Oe ose eee sO 110 


(1) Operating Lever Slide Arm.........6-710 


xivii 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


(2) Operating Lever Extension Link 
SPEUNG 6 iets 'e' a sions ei eveiete 00) ea ieie- eee 6 ees O— 7 10 
(3) Tabulator Shaft Spring (Torsion) ..6-710 
(4) Operating Lever Adjusting Plate...6-711 
(5) Trip Arm Latch Bail...............6-711 
(6) Trip Arm Latch Bail Spring........6-713 
(7) Trip Arm Latch Bail Adjusting 
PTAC CS iaiere cn dse ie, oieter ei dis, be oe ane ayer geese. OT 13 
(8) Spacing Cutout Transfer Bail Set 
COLIALE 6266S Rihe eee bh aaa S eee eo TAS 
(9) Cam Plate Stripper Bail...........6-713 
(10) Horizontal Tabulator Slide Arm 
SPLANG esse ccs eee es eeicees seeee 6-716 
(11) Operating Lever Cam Plate Spring. .6-716 
(12) Right Margin.............2..2.2..22--6-716 
(13) Space Suppression Bypass Spring...6-716 
(14) Tabulator Shaft Mounting 
BracketS..cccccccccccccccccccccee ee 6-717 
(15) Tabulator Pawl Springs............6-717 
(16) Pawl Mounting Arm Operating Range 
(Preliminary) ...ccccccccccceceee ee 6-119 
(17) Pawl Mounting Arm Operating Range iy 
(Pinal) sic seein aat te senes ee ewes O07 19 ) 
(18)  Columnar Tabulator Stops..........6-722 
(19) Tabulator Stop Setting-Right Margin 
Tabulator Stop with Wide Shelf....6-722 


b, Paper-Out Alarm Mechanism Adjustment. ..6-723 


(1) Bellcarnk Follower.........22.2.2.-26-723 
(2) Bellcrank Follower Spring.........6-723 


6-21. TYPING AND NON-TYPING PERFORATOR UNIT 
ADJUSTMENTS « < cc ci cdececesecec cess ceseceeseeewO-J723 


a. Manual and Power Drive Backspace 
Mechanism Adjustment (For Chadless 
TA DO) escce bc ei oe. 6) 60d 006 66 00 eee eee a0 8 O- 123 


(1) Drive Arm (Power Drive Only)......6-723 
(2) Latch Spring...........2.222222222--6-725 
(3) Feed Pawl Spring........2.eceeee- 6-725 
(4) Belicrank Spring...............22--6-725 
(5) Gear Segment Spring...............6-725 
(6) Armature Bail Spring.............-.6-725 
(7) Latch Extension Spring (Power 

Drive Only) ....cccccccccvrccccseeee 6-725 


xlviii 


Chapter 


6=22. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


kb. Manual and Power Drive Backspace 
Mechanism Adjustment (For Fully 
Perforated Tape) ....cc ce ccccccccccsccce 6-727 
(1) Drive Link (Power Drive Only)..... 6-727 
(2) Feed Pawl Spring.......ccccccccccce 6-727 
(3). .Bellerank ‘Spring <0 64085008 Wee e os 6-727 
(4) Armature Latch Spring...... aiaxeyersiece 6-727 
(5) Armature’ Bail Sprindiwé ss:eedia ew ses 6-727 
Cc. Power Drive Backspace Mechanism 
Adjustments... ccccccccc cc cccccccccccce - 6-730 
(1) Armature Hinge......ccewcccccccces 6-730 
(2) Armature UpStop.....cesecccccceces 6-730 
(3) Latch ExtenSion...cccccccescccceces 6-730 
(8). GAtCH a6 o6 scene eee Me ieee 6 oS ee ew BLe 6-733 
(5) Non-repeat Arm..... Bene S28) ee Bieler erieiiee’ 6-733 
AUXILIARY TYPING REPERFORATOR UNIT 
ADIUS TMEN TS icie: 6 ree 5. Sie Soe SS all lS ree wel S'S ee 6 Se 6-733 
a. Manual and Power Drive Backspace 


Mechanism Adjustments (For Chadless 


Tape)..... Bie teria fe io oS ae oe ah See wre eee 6-733 
(1) Drive Arm (Preliminary) ........... 6-733 
(2) Latch Spring.......ccccccscccccces 6-736 
(3) Feed Pawl Spring........--.---22.e- 6-736 
(4) Bellcrank Spring........cccccsceee 6-736 
(5) Gear Segment Spring............ -- 26-736 
(6) Armature Bail Spring............e- 6-736 


(7) Latch Extension Spring (Power 
Drive Only) .......-.2.2222222222- - 6-738 


Power Drive Backspace Mechanism 


BACKS PAC Ge os20 e/a eis. 6 enie'eiaie6 eee 6 ele cere eases eee 6-738 
CU): “ASH este ki Sik ace eee ete btdeiie Beet te to 6-738 
(2). Non=repeéat AgW. 6i00 v6 sss ewe oes 6-738 
Power Drive Backspace Mechanism Adjustments 

for Fully Perforated Tape...... dus Tee ssicereve 6-738 
(1) Armature Hinge...........22- eee ee 6-738 
(2) Armature UpStoOp........cccceesceee 6-740 
(3). Drive Linke. es osc ec ccccee esas ees 6-742 
(4) Latch ExtenSion..cccccccccccecsccee 6-742 
(5) Feed Pawl Spring......ccceeccccece 6-742 
(6) Bellcrank Spring........ eee e eee 2 6-742 


NAVELEX 0967-LP~-625-5010 


Chapter 


SECTION 


TABLE OF CONTENTS - Continued 
Title Page 


(7) Armature Latch Spring...ccsecceae- Ob 742 
(8) Armature Bail Spring..cw.encnesee0.67745 


d. Ribbon-Feed Mechanism Adjustments (For 
Chadless and Fully Perforated Tape)....6~745 


(1) Ribbon-Feed Pawl Spring.....-....-:6-745 
(2) Ribbon-Feed Eccentric Stud..c.case.6-745 
(3) Ribbon-Feed Drive Arm Spring...... 6-747 
(4) Ribbon-Feed Pawl Downstop 
ECCENtriC.cscscccececscecccccesase OTT 
(5) Ribbon Ratchet Wheel Spring 
WaShNerS.sccvcccceercscvescreneaceerO~ 47 
(6) Ribbon Reversing Plate.....cecesees 6-747 
(7) Ribbon-Feed Reversing Arm Spring. .6-750 


Be Signal Bell Contact Mechanism 
AAJUStMENtS. cascavcnevsccezresvoeesezea2e0~150 


(1) Contact Mounting Brcket....e.2e2«-6-750 
(2) Function Blade Spring.....-ccceses 6-750 


f. Multiple Mounted Function Blade Contacts 
Adjustment..sccane Gat elet eee, ee iadyo.o.e ters o20026~752 


(1) Normally~Open Contact Gap........2.67752 
(2) Normally--Open Contact Spring...... 6-752 
(3) Normally-Closed Contact Spring....67752 
(4) Normaliv~-Closed Contact Gap..cuse267752 
V. REPAIR 
GENERA To e8 eee ie recac e206 Sa Bote ed eRe aE oe a evete Bi ee OR THU 


DESASSEMBLY AND REASSEMBLY PROCEDURES, ...2-e.267754 


TYPING UNTT MODEL 28.cnc0er0r00ecca2c¢2000e00207754 

A. Type Box Removal and Replacement......2e67755 
(Vy ReEMOVEl swash aew ole howe as Rae a ee OF T55 
(2) Disassembly....« ga env ataien eS ara vatat ear 2006-755 
(3) Reassenbly...-.+++--eseseresesee +06" 755 
(4) Replacement..asccosercananeenaranaaO™? 55 

b. Printing Carriage Removal and 
Replacementascevccsunncecarceousaacaconas2O~I155 


(1) Removal. .scaacoeccouscovenseanascesc O~ 156 
(2) REPLACehHeh acy sche sake aed age bea eo 196 


Chapter 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 
Type Box Carriage Removal and 
Replacement... ccccc cc ccccccccese eee 6-756 


(1) REMOVAL «6 wo erece ie cduenete. 66 oe oe owe eee cee oe 6— 156 
(2) Replacement. .......2.22 ee eee eee ee - 6-756 


Front Plate Removal and Replacement. ...6-—756 


(1) Removal........ ete ha ake tetera velo Ueieteret enehe: se 6-756 
(2) Replacement.............2.22-2-.22-6-757 


Stunt Box Removal and Replacement......6-757 


(1) REMOVAL! & See ei6 oo ee so Se Wa Sere w ole oe ow OST DT 
(2) Replacement..........-..-..22.-22-267-757 


Stunt Box Switch Removal and 
Replacement.......... ei eere vale: ehSiese eevee dc 6-758 


(1) REMOVAL Ss eis oier's Sse wists S66 Wee ede weereveres OO 158 
(2) Replacement.....ccecece cee cece eee 26-758 


Function Bar Removal and Replacement...6-758 


(1) Removal..... $M ettsle;'s.er8'ess ere er eierere es eeverscesO~ 108 
(2) Replacement...........2222-22222-- 6-759 


Function Pawl Removal and Replacement. .6-759 


(4). “RENOVA sGiexkonletiee boewtbscddags 627159 
(2) Replacement... cece cee wee eee ee 6-759 


Function Lever Removal and 
Replacement. ..cccccccccccccrccccccecen ee O0—J59 


(CV) REMOVE Live oe 6:60 0: 05s 06s es ese eee 0.00 ee O— 159 
(2) Replacement........c cece sec ee eee 2 6-759 


Function Lever Spring Plate Removal and 
Replacement eocererereceececeeeece jl evleievecsie+e eevee eesO— 159 


(1) REMOVAL 6 io ieieic ois cies oei0e e106 6.06 wee 606 OH 1599 
(2) Replacement...........2 eee eee eee ee 6-759 


Code Bar Assembly Removal and 
Rerlacement..cccccccccccccccccccccce see 0-159 


(1) Removal.... eocecececececeeeeee Sae'eieis <0 30160 
(2) Replacement........ ania ierare tara s06%s: e---- 6-760 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 


1. Main Shaft Removal and Replacement.....6-760 


(1) Removal..ccccccccccccccccccccccce ee 0-760 
(2) Replacement........2c.ceeee ee e222 -- 6-761 


m. Upper Draw-Wire Rope Removal and 
Replacement... cccccccccccccccceeee -0-/61 


(1) Removal ..cccccccc ccc cece cece ee ee 6-761 
(2) Replacement... .cccecccccc cc eceeee ee 0-161 


ne Lower Draw-Wire Rope Removal and 
Replacement... ccccccccccccccccccccee ee O-J61 


(1) ReEMOVal.ccccccccc ccc cece nc cc cence 6-762 
(2) Replacement... .cccecccccc ccc e eee ee 6-762 


O. Platen (Friction Feed) Removal and 
Replacement.......22..ee0 ecececes eccce ee -0-762 


(1) REMOVAl. ce ccc cccccccccccccccccceeeO—-J62 
(2) Replacement... cece eccccece eee 6-162 >) 


Pp. Platen (Sprocket Feed) Removal and 
Replacement........ asia eh aiiws “eer eee aleve eee ee 6762 — 


(1) REMO Val cc: s'0-s 0's 'ss es clieeee cis se 6006000 3 O-762 
(2) Replacement.........cccee eee eee ee - 6-763 


qe Selector Cam-Clutch Removal and 
Replacement....... ease ile! éieleiwicd ole Jone: esos erate -6-763 


(1) REMOVAL 6 és cs ce cece cece 600 ss edes 000-163 
(2) Replacement.........22.eeeee eee - 6-763 


Yr. Selector Mechanism Removal and 
Peplacement...... cece cece ccc c eee e ee ee - 6-764 


(1) REMOVAL. cc ccc cc ccc ccc ccc sccecc cee 0-04 
(2) Replacement.........2.eee eee eee ee - 6-764 


Ss. Code Bar Positioning Mechanism Removal 
and Replacement... ccccecccccccccccse ss. 6-764 


C1) “ROMO Val 6.6605 6 G6CS 24 Swe ee ew eh TON 
(2) Replacement......cccccccccccccee es 6-764 


lii 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 
( Chapter Title Page 
t. Range Finder Assembly Removal and 


Replacement. .ccccccccccccccccccccccce se 0-764 


(1) Removal. .cccccccccccccccccccceee ee 6-765 
(2) Replacement. ...cccccccccccccsccsees0-165 


u. Selector Magnet Assembly Removal and 
Replacement. ..ccccccccccccccccscccceses0—-169 


(1) Removal... ccccccccccccccceese eee 6-765 
(2) Replacement... ecccccccccccccccceeee 6-165 


6-26. PERFORATOR TRANSMITTER BASE.....2ccecccce ee e6—-765 


a. Character Counter Removal and 
Replacement... cccccccccccccccccccecee se 6-765 


(1) Removal. ..cccccccccccccccccccceeee e 6-765 
(2) Replacement... cccccccccccccscces ee 6-65 


b. Tape Container Removal and 
Replacement. ...cccccccccccccccccsccces 0-165 


C (1) RemOval...ccccccccccccccccccccccesee 6-166 
(2) Replacement. .ccccccccccccscccccese 0-166 


Cs Perforator (Typing and Non-typing) and 
Removal and Replacement.......2.2222---6-/766 


(1) Removal. ...cccccccccccccceccccese + 6-166 
(2) Replacement...cccccccccccccccesces se 0- 766 


d. Margin Indicator Removal and 
Replacement. ..cccccccccccccccccscccssese es 60-166 


(1) Removal... ccccc cece ccccccceee ese 6-766 
(2) Replacement...ccccccccccccccccsce se 0-166 


e. Reset Cam Follower Removal and 
Replacement. ...ccccc ccc ec ccce ccc cece cee 6-766 


(1) REMOVWa Lidia 2% od oie ene e ew ee ee ece eee tore « OS 166 
(2) Replacement... ccccccccccccccccsees 0-67 


f. Auxiliary Electrical Switch Removal and 
Replacement. ..ccccccccccccccccccccccsesO—-J67 


‘ (1) ReEMOval...cccccccccccccccccccessee 6-67 
« (2) Replacement. ...ccccccccccccccccccee 6-767 


1iii 


NAVELEX 0967-LP~-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page » 
Gg. Code Bar Extension Basket Removal and 
Replacement... cccwcccccccecccee eecee ee 6-767 


(1) ReMOval.wccccccccccccccccccccceee se 0-167 
(2) Replacement... ccce cece cccccceeee se 6-167 


h. Signal Generator Removal and 
Replacement. ..cccccccccccccccccccccceeseO-/67 


(1) Removal... cccccccccccccccccccee se 6~/67 
(2) Replacement... .... cece ece cee eee ee 6-768 


i. Keyboard Hood Removal and Replacement. .6-768 


(1) RemOval..cccccccccccccccccccceee se 6-168 
(2) Replacement... ..ccecec cece eee eeee 26-1768 


Ve Contact Box Removal and Replacement... .6~768 


(1) ReMOval.ccccvccceseccccreeccees ee 0-168 
(2) Replacement. ...ceccccccccccesecees 6-769 


k. Keyboard Removal and Replacement.......6-769 yj 


(1) ROEMOVA diss bce 0.0 Sh 0s 4 0.06 ' 6 ee Bees eee H= 169 
(2) Replacement. ...ccc cece ccccceeee se 6-769 


1. Transfer Lever Locking Bail Removal and 
Replacement. ..cccccccccccccccccccccceses 6-169 


(1) Removal. ..cccccccccccccccccccceee ee 6-169 
(2) Replacement....ccccecccccccecseee ee 6-770 


Mm. Signal Generator Shaft Removal and 
Replacement... ccccccccccccccccceee eee 6-/770 


(1) Removal.ccccccccccccccccccccceeee es 6-770 
(2) Replacement... ..ce cece ecceccece eee e 6-170 


ne Keylever Guideplate Removal and 
Replacement... .cccccccccccccccceceeese- 6-770 


(1) ReMmOval...ccccccccce cece cccccen eee 6-770 
(2) Replacement... ..ccececccce cece ee 6-771 


liv 


NAVELEX 0967-LP-6 25-5010 


TABLE OF CONTENTS - Continued 
( Chapter Title Page 


6-27. TYPING AND NON~-TYPING PERFORATORS....ceeeee-6-J771 


a. Punch and Magnet Assemblies and Backspace 
Mechanism Removai and Replacement......6-771 


(7) Removal. .cnscececsove eoecsee tess O= 771 
{2) Replacement... cscccccccccccccccce - 6-771 


b. Ribbon-Feed Mechanism (Typing Perforator 
Only) Removal and Replacement..........6-771 


(7) Removal. ...cccccscseccece eee wee ees 6-771 
(2) Replacement. . oeoseecenov3seeecee tee ewe de O= 772 
Ca Transfer Mechanism (Typing Perforator 


Only) Removal and Replacement..........6-772 


(1) Removal... csesscrcccecree Seen eee 6-772 
(2) Replacement. ..secerscovee gaye oie eerGira 6-772 


d. Typing Mechanism (Typing Perforator Only) 
C Pemoval and Replacement......ccceeceee --6-772 


(1) REMOV AN e bid dre c0ne oisoe Sse le leid dS eteisiere eee OH 7 2 
(2) Replacement.cecessccccvccescceccsscO—//3 


e. Function Box Mechanism Removal and 
Replacement..cccssccvceseucececccessevreeO0-1/3 


{1)j REMOVE L © oc6.6 6-6 ob wre eee eS aeeee0es 0226-773 

(zy Réeplacement..6.4.3«.2ss.0e660% iewacee se O- 113 
a Axial Plate Assembly Removel and 

Replacement, .sssccececrsscersssececece ee »6~773 


(7) REMOV Gide: 602 cee eed Se ee ore 0/6 oe Seow we ee OH TIS 
(2) Replacement .cceccconvsecsccccscecsceesO0~J/3 


Go Pushbars Removal and Reassembly........6-773 


(1) REMOVED ie: oS sree Ss ee we woe 6 wee ewes wee TTS 
(2) Replacement..cccwece eoceceeeo5e eeesece ewO- 77K 


h. Rocker Bail Assembly Removal and 
Replacement......- isle eee S SresetS. dere. o-duets. eave O— 7 4 


(1) Removal...cceeee eoecececececeeecee Sieve be OR TLD 
‘| (2) Replacement... .cesccccecsccccces «2 -6-775 


lv 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 
i. Main Shaft Assembly Removal and 
Replacement... ec ec cece cence icine 775 


{1) Removal... ccccccccccccccccccceeeeeO—-1/5 
(2) Replacement........cccceceecee ee ee 6-775 


j. Power Drive Backspace Mechanism Removal 
and Replacement... ..csccccccccccccecseeeO—-1/76 


(1) Removal. cccccccccccccccccccceeee es O—-176 
(2) Replacement......ccccccceccceecee ee 6-176 


k. Manual Backspace Mechanism Removal and 
Replacement... ccc cece ce ccccccccccccces 6-776 


(1) Removal..ccccccccccccccccccccceeee 6-776 
(2) Replacement... cccccccccccccceees - 6-776 


6-28. AUXILIARY TYPING REPERFORATOR.......2222----6-776 


a Selector Mechanism Removal and 
Replacement... cc cece cece cccccccccces 6-776 


(1) ReEMOVAl. cc cc ccc ccc cc ccc ccc eccee eee 6-176 
(2) Replacement......ccccccccccceeee ee O6-J77 


b. Ribbon-Feed Mechanism Removal and 
Replacement............ Bei w'cereve oS woe eee 6-777 


(1) Removal....... aoe! F0 0) Bieieie le Wiel¥.ere eee OT LA 
(2) Replacement........cecee ee eee ee ee - 6-777 


on Perforator Mechanism Removal and 
Replacement... ccc ceccc ccc ccc ccccecse eee 6-777 


(1) RemOVal.cccccccccc cc ccccccccceeeee O-J77 
(2) Replacement....cccccccccccccccceeeeO-J/7 


da. Transfer Mechanism Removal and 
Replacement. .ccccccccccccccccccccceseee 0-178 


(1) Removal. .cccccccccccccccccccceeee 26-178 
(2) Replacement........2-22222 220-22 -26-778 


e. Typing Mechanism Removal and 
REplaceMent. cece ccccccccccccsccceccas -6-778 


(1) REOMOV Aa Die. veé cere ois 6 008 6 oe 0b 60 we 08 ree ec O- I178 
(2) Replacement.......2. cece ee eee eee 6-778 


lvi 


Chapter 


6-29. 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 
Function Box Mechanism Removal and 
Replacement. @eeesee*ee*ee*eeeseeeeeseeseee@eaeeeeaeaeaneaeaeeseeee 6-778 


(1) Removal... ccccc cece cccccccccceeeee 6-779 
(2) Replacement. ...cccccccccccccecee ee 6-179 


Axial Plate Assembly Removal and 
Replacement... ccccccccccccccccccee ee 6-779 


(1) REMOVeal Lise See ere See oe eee 8S Sere es Sees OS 779 
(2) Replacement.........-..222 22222 eee 6-779 


Rocker Bail Assembly Removal and 
Replacement. ...cccccccceccccccccccee ee - 6-179 


Main Shaft Assembly Removal and 
Replacement... cccccccccccccccsccece ee - 6-780 


(1) “Renevalielewestatewiwce Coser eb S70 
(2) Replacement........2..22 eee eee eee. - 6-780 


Pushbars Removal and Replacement.......6-780 


(1) REMOVAl. cece cc ccc ccccccccccesecceeO—/80 
(2) PFeplacement......2c cece ec ee eee eee - 6-781 


TRANSMITTER DISTRIBUTOF UNIT...............-6-782 


ae 


Coverplate Assembly Removal and 
Replacement. ccc cece ccc cc cc ccc ccee eee -6-782 


(1) Removal. ..ccccccccccccccccsceeee ee 6-782 
(2) Replacement.........eee eee ee eee ee - 6-782 


Top Plate Removal and Replacement......6—-782 


(1) REMOVAl. cc ccccccccccccccccccceesee0—/82 
(2) Replacement......ccccccccccceeee ee 6-782 


Tape Guideplate Removal and 
Replacement. .cccccccccccccccccccccceeee 6-182 


(1) REMOVAL. ccc cece ccccccccscccccceees 0-182 
(2) Replacement. cccccccccsccccesece.- - 6-783 


Oil Reservoir Removal and 
Replacement. ...cccccccccccccecccceee ee - 6-783 


(1) REMOVAL. ccccccceccccccccccccssececO—-/83 
(2) Replacement... ccccccccccccccceeee e 6-183 


lvii 


NAVELERK 0967-LP-625-50 710 


TABLE GF CONTENTS ~ Continued 


Chapter Litle Page 


@. Rear Plate Assembly Removal and 
Replacement .csceccsvsscrosuraewousesen 


ox 
j 
~ 
[oe) 
ee) 


(13 Renoval. Oe 8 Oe WS Oe Me i Ol8 4 OE EOR Boe @ Old ase 6-783 
{2) Replacement. >» eevee e Gd FOXY OLY MHeeese 6-783 


2 


‘-) 


£. Main Shaft Assembly Removal and 
‘a (a = 


reament . 1eoe eu eR Oven eveewvs ewe eevee es 6-783 


2 
fon) 
i 
~ 
foe) 
us 


C7?) -REMOVGL.a's66 see rene seas ee Ger b% eens 
(2) Replacement.accsscaeccnerescecasns0~I83 


je center Blate Assembly Removal and 
ReplacementicccssasresravaseveccaonensvseennO~183 


€7) REMOVAL 6.6 eo 66686 © seals odie ste a afore esto 184 
(2) Replacement... cacccsoecrersacevsse26- 784 


sane 


® Contact Box Assembiy Removal and 
REplaACSeMENt.cscacacsncvecsscceersacsossO~/B4 


4) Removal wwcaossucovseecavcvencovrcucd IB4 oh 
{2) Replacement. cacoscsescvacevacevessO~/84 ) 


Le Front Plate Mechanism Disassembly and 
REA2SSEMDL Ve ocecsccvveseveecesccevasexresoO7 / BY 


(1) DiLSasSsSemnDlV is icae veka Sede ged dances 184 
Qj Reassembly..cscecssevceeroenceceeascbd™ BY 


6-36. MOTOR UNITS. con vecovemovnvcesesavcevenvascc s2Ob~1BY4 


Bs Standard and Heavy Duty Synchronous 
MODOLS 6 & 60 Sie 8 e656. S06 oS Sie BUS 60 8 O S bis eee o ere BS 


RemoOvalssccssenvousewsrvunaanseserO~ 185 
DLSA@SSEMDLY soccer enc cscecesevescsoee O™ 186 
Feassenmbly...ccecaneewveceuvenevesO6~I86 


Replacement su son ceccweccescesvssecb6~ 786 


Ry FA, Re, gL PR 
WN ot 
Rent ee tee ost 


b. Series Governee Motors. cw. cea evo wneveve «6786 


Cie’ 


EL ND at 
Rat Suet Seat Poet 


DiSASSOMOlY con cw Ee we ew eee eee eee OP 787 
Reassembly...eeseeesscecsuscoves ov 6~788 
Replacement. .casnescesvvscascceveebO6~ 189 


sy Ey gery, 


oie kein 


6-32. 


NAVELEX 6967-LP-6 25-5610 


TABLE OF CONTENTS -— Continued 
Title Page 


GA BINED eb sidiove be. wees 6 e)0 Ole late ce te eb sal de we ataetee ee a Oo LOG 
a. Front Panel Removal and Replacement....6-789 


(1) REMOVAL «60's: 50: 6 wa.6 eee a Gra.eieto sere es sve ere O18 9 
(2) Replacement. ssecccovanccsvessecccsxO~ S90 


De Transmitter Distixrbutor Housing (Pivoted 
and Fixed Head, Multicontact} Removal and 
Replacement.ssescvesceccesvorsecssroo er SM FEY 


(1) REMOVAL s bc 6c ee Sie eo oe oe eo ee ee se oo OO T90 
(2) Replacement. .ccssceseoressceseressO07~ 190 


Cs Transmitter Distributor Housing (Fixed 
Head, Single or Multicontact) Remowal and 
Replacement.wcw.rcecsevccevccesececsasves O07 19K) 


(1) RemOval...sceecesaessnvcovrccenes se 0790 
(2) Replacement.ccceracearevccovsaseaasO7 194 


ELECTRICAL SERVICE UNTTS cence ccsneservavcvee cb hG 4 


a. Electrical Service Units Without Auxiliary 
Equipment Removal and Replacement. .....-6-797 


(1) Removal... cccsscseevcrrvrceecevenvO 94 
(2) Replacement..s.2ccccscceccasveccsees0~I91 


b. Electrical Service Units With Auxiliary 
Equipment Removal and Replacement..-...67797 


(1) RemovalecewscccecenccsecesecevaeesG~/94 
(2) Replacement...ccssccvecacvearnvceecO*@9Z2 


PARTS LIST 


7-1. SCOPE 69s aysua yiaiere, 0 0 i ate ba bie Go stee Gg oa poe eee ote ae eat el 
7-2. MAINTENANCE PARTS LIST... scuacscceencasvesoanvl@t 
7-3. LIST OF MANUFACTURERS. cccvcoessevcsess2e0e00 8h 
7-4, PARTS LOCATION DIAGRAMS...2sc0cceevenncsesee tat 
756 LIST OF ABBREVIATIONS. ccecoescascearssacecccve lt 
INSTALLATION 

8-1. INTRODUCTION. -ccwccscsnscansasvavessescssvne0On~ i 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Chapter Title Page 
8- 2 e ASR SET COMPONENTS @eeeee*ee*eeeeece0ee0eeee0ae0eae0aee0ae30a0ee82 8- 1 
8-3. INSTALLATION PROCEDURES......2 cece ccc eec eee e 8-1 


8-3.1 INSTALLATION PROCEDURES (HIGH-LEVEL)........8-1 
ae UNDACK LNG. 6 eos ene ee cree Se eeiele SoG Sie eee ee BN 
b. Cabinet Assembly Installation..........8-1 


Cc. Cabinet Assembly Electrical 
CONNECCEIONS .cccccs ccc cece cccccs cscs se OH 


d. Installation of Separately Ordered 
ACCESSOL1LCS 66.60 is es eee ae ae ee eee ee OS 


e. Electrical Service Unit Installation... 8-5 


f. Keyboard, Perforator-Transmitter, 
Motor Unit, and Typing Unit, and 
Typing Unit Installation...............8-6 


(1) Initial Assembly Before Installation i) 
in Cabin Ctisisss cies eed b 6 6S ote eee B=S ae 
(2) Adjustments Before Installation...8-8 


(a) Typing Unit to Signal 
GENELAtCOL. cece sccccecccceee ee B-8 
(b) Typing Unit Intermediate 
Driving Gear to Typing Unit 
Main Shaft Gear..............8-8 
(Cc) Motor Pinion to Intermediate 
Driven Gear... cccecccccee eee - 8-8 


(3) Installation of Units in Cabinet..8-8 


g. TD Unit (LXD) and Base (LCXB) 
THS PALL AELON oisccre Sis tael Sides Didi o. eve le wieie Sis ORD 


h. TD Unit Combinations (Dual LXD) and 
Base LCXB Installation.................8-12 


i. Auxiliary Typing Reperforator Unit (LPR), 


5. Miscellaneous InstructionS.....eeeeeee 28-18 


8-3.2 INSTALLATION PROCEDURES (LOW-LEVEL).........8-20 


NAVELEX 0967-LP-625-5010 


TABLE OF CONTENTS - Continued 


Title Page 


INSTALLATION CHECKOUT. ce. ee sees 66056 60's e006 ose O23 


a. Reference Standards TEStw sive weve Sess uaBoo9 
b. ProcedureS....- cece eee er ec ec cece 6 Se ses 8-23 
c. Performance TeStS........ccee eee eee eee 8-25 
d. CHECK OULS 126 cists ete 6 eras eee ie weer ene J BE 25 

(1) Keyboard Position (K)..... Saale wees Oe 


(2) Keyboard-Tape Position (K-T)......8-26 
(3) Tape Position (T)....... ce eeeeee ee 8-2E 


1xi 


Figure 


deii 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS 


Title 


Automatic Send~Receive (ASR) Model 28 


Page 


Teletypewriter SO bie. Sie: SSeS ies 6: Siew we Ste Gee ei ol ellere eer ered =O 


Typical Automatic Send-Receive (ASR) 


Teletypewriter SOG acGtareca sre ore reie a yenedee<e Sevate eceee e%ecs od we eve a2 


Typical Automatic Send~Receive (ASR) 


Set Model 28, Interior View....s.sccccceesceveccreoe I-38 


Typing Unit Model 28 (Friction Feed), Front View..1-5 


Typing Unit Model 28 (Sprocket Feed), Left Front 


WEG Wigs eCeae Sate Were aie al ShScate a bce ee ere! le eirasoe: We ee tes eie (eo Seer e eters 1 O 


Typing Unit Model 28, Left Rear VieW...ccceseeeeeeInm7 


Main Shaft, Right Front View....ccceseseccosscccesece I78 


Seiecting Mechanism and Transfer Mechanism, Right 
FONE VLCW es cess e cee neces eves eases eewewecese sanece I~ 10 


code Bar Mechanism, Right Front View....cacsesevves I~ I11 
Printing Hammer and Carriage, Left Front View.....1-12 
Spacing Mechanism,Left Rear View......ceeccecrecee I~ 13 
Line-~Feed Mechanism, Left Rear VieW.sesecncasseccecal~14 
Typical Stunt Box, TOD: Views «a4 aNews 8666 os pwede de 116 
Ribbon-Feed Mechanism, Left Front VieW.csccenaccsetI~I7 
Platen and Paper Feed MechaniSm....ccessoeersserese 1718 
Signaling Code. cnccawcccvansaessccorecscersaseceaseetI-I9 
BSR KE VDOAT Os 6-616: 8:Gt6) eae Soe. 6 See 6 oO See we ee See e 120 
Transfer Lever, Contact Box Mechanism 

Signal Generator Drive Link... .ccccceseowcscesasss I-21 
Reset Cam Follower Bracket Assembly...ceaeoscveeceeI722 
Code Bar Extension Basket Assembly, Bottom View...1-23 
Model 28 Perforator ~ Transmitter BaSe......6502221-25 
Typical Model 28 Electrical Service Unit....csee.se.I7-27 


NAVELEX @967-LP-6 25-5970 


LIST OF ILLUSTRATIONS ~ Continued 
( Figure Title Page 


1-23. Typing Perforator, Front Vi CW ie Sis we B86 6) es wie Bees 2 AS ZB 
1-248, Non-typing Perforator, Front View... .cecercccvcsae IM 28 


1-25, Transmitter Distributor Unit, Cover Plate, Top 
Plate, and Tape Guideplate Removed. .accunoesesccce I~ 30 


1-26. Typical ASR Transmitter Distributor BaS@..e,-ee00008 1732 
1-27. Transmitter Distributor Unit, Bottom View. ....see°0 1-52 
1-28. Standard 5-Level Perforated TapeS..succccaceoncarat™ a3 


1-28. Tape GULAC Tat Gy 4.600344 Cw a aa ae Se ale area we wee oo ie 3h 


& 
a 
6 
e 
& 
3 


1=30.; Typical ASR Auxiliary Typing Reperforator Base....%1~35 


1-31. Typing Reperforater Unit Model 28 (Chadless Tape}, 
Left FONG: ViCWs oie eis ed ce) ede 'e 6 oc ese over esa SG. See ee ee ee a, PSS 


1-32. Typing Reperforator Unit Model 28 (Fully Perforated 
( Tape), Left Rear VLG 5-0-0 8.6 wend eb ee wees A e eee eee Ve Od 


Am 335 Typing Reperforator Unit Model 28 (Fully Perforated 
Tape), Front VECWW 5S 3403S ES aw SE Glee oes el soba s eee TS 


te6) 


1-34. Teletypewriter Cabinet for Automatic Send-~Receive 
(ASR) Sets Model 28 (Dome Cover Opent}..scarcoccess I~ UZ 


1-35. RFI Selector MechaniSm...sccscceassesre0ecesecavacaoe 7D 
1-36, RFI Signal Generator Contact Box Assembly. cwcesess Ie h5 
1-37. ESA for Rack Mounting ~- Double-Box Construction... 1-7 
T38:. ESA Showing Circuit Card ComnectorsS..o.ccecevsaccas I~ HG 


1-39. Typical ESA for Rack Mounting ~ Single-Box 
CONS ERMC LOM i ie eo dia els eet ore erarerere. od gore o-ea dis BS. eonietar eo eer PEAY 


1-40, ESA for Rack Mounting ~ Single-Box Construction, 
Showing Isolation Relay...cccscseeeasesscacssaccees 1749 


1-81, Typical Parts ef an ESA - Double-Box Construction, 


: 14 
Vie Pt 
TOP VOW. wee ce cv ssn emcoassosaenseaveessareacoasevna tol 


1-42, Typical Parts of an ESA ~ Double-Box Construction, 
G Bottom ViiCWists be 6656 69 ends. 6i oS. 0c, Ge hus Be eS OSE Ae So SS Saree oO? 


xiii 


NAVELEX 0967-LP-625-5010 


Figure 


1-43. 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Typical Parts of an ESA - Single-Box Construction, 
Top View (With Covers Removed) ....ccccccccccsccees I-53 


ESA Showing Typical Circuit Cards.........222222221-54 
Selector Magnet Drive (SMD) TP323810........22..22. 1-55 
Low-Level Keyer TP303142 ... ccc ccc ccc cece ccc cece e 1-55 
0.5-Ampere Power Supply (TP321290)...........2..-2.1-57 


Clutch Magnet Driver (CMD) TP321991 for Low-Level 
OPC TAELON oe o cieie eee were she oleae ee ce ewe Sos ere We dew cere T= 58 


Numbering Module. ccc cece ccc cece ccc c ccc scccccccccce 1-60 
ASR Keyboard Model 28 Controls and Indicators.....2-2 
ASR Cabinet Model 28 Controls and Indicators......2-3 
Path Of Paper..ccccccccccccccccccccscccsccccccseest2—I13 
Path Of Ribbon... 2... cece ccc cece cece cece ccc ccceee ee 2-13 


Typical Automatic Send-Receive (ASR) Teletypewriter 
Set Model 28 Schematic Diagram......cccccccccee eee 3-2 


Typical ASR Set Model 28, Operating Modes.........3-5 
Signaling COG Creed ee eee 6 So ekecbrie 0a ele 6 Seve lecener eee ete eater oo! 
Code Representation of R and Ye... ccccccccccccceee 3-7 


Functional Bizck Diagram of Transmitter 
Distributor UU TAD Bie: Sic eis: ote. ere sole eco-elecetove 60.8 alee teiete eree shee S79 


Typing Reperforator Unit Block Diagram............3-12 
Typical Type Wheel Character Arrangement..........3-14 
Ribbon-Feed MechanisSm...cccccccccccccccccccccceee e319 
Main Shaft, Left Side View....... ccc cece cence eee ee 3-18 


Selector Clutch and Range Finder, Right 
Front VT CWidind- oi etd Gre eile. bres obras oat eran ee alel ae. 014 6 Sele Bie eens eee 323 


Clutch, DISENTAGEGS oiddvews Sed ewe tee eee ce ve oe we eee 3-24 


Clutch, Engaged..w.c cc ccccc cece cece c cscs cccceseseee 3d 24 


eek GALS 


NAVELEX 0967-LP-6 25-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


3=13. Selecting Mechanism and Transfer Mechanism, Right 
Front: ViGWsses sce eee s Cites eeSeues Ci tee cee men eseu o— 26 


3-14. Transfer MECH ANI SMis ss ceil eS ce saw ectee Se ee eee wee ee S28 
3-15. Function Cam-Clutch and Clutch Trip Assembly......3-29 
3-16. Rocker Bail Assembly, Rear VieWw....cccccccccseeeee 3-31 
3-17. Rotary Positioning MechaniSm......ccecccccccceseee 3-32 
3-18. Pushbars and Eccentric Assemblies.........2..2.22..3-34 
3-19. Axial Positioning Mechanism, Rear View.........2.. 3-36 
3-20. Printing MechaniSm. ...ccccccccccccccccccccsscccess 3-38 
3-21. Function Box, Rear View. ccc ccccccccccccccccesceeee 3-40 
3-22. Perforating Mechanism - Chadless Tape Unit........3-43 
( 3-233 Perforating Mechanism - Fully Perforated Unit.....3-45 
3-24, Selector Magnet Timing ContactS....ccccsccccceeees 3-47 
3-25. Signal Bell Contacts. cc cccccccccccccccccccccccccc se 3-48 
a= 26s Universal Function Blade... cece eccccccccccccee se 3-49 
3-27. Manual Interfering LETTERS Tape Feed-Out 
MEChANVSMs s:oisis ccc ka ooo Oh See ae See ee, Ste wee eS OO 
3-28. Remote Control Non-Interfering LETTERS Tape 
Feed-Out. MEChaniSme-s0. see ice ee ek see Se ees wise se ee 33 
32-29% Backspace MCCHANLSIM « a0: 6s\s's'6 0/0 0's 6 cae ws 600s 6's bee see ST OM 
3-30. Function. Control Mechanisms sas:scs.cece cee e ete ce ee 3-56 
3-316 Tape Feed Mechanism, Rear VieW..... 2c eeee eee e 3-98 
3-325 Locking Bail and Transfer Mechanism..............23-59 
S338 TLANSECL “LEVEL wiviswe wigs 6 Sue SSS eae oie be Ree Wee S hee SOO 
3-34. Transfer Bail Stabilizer...........ccccecccccceecee 3-61 
‘| 3-35. Clutch Cam Shaft Assembly... .ccccccccccccccccceeee 3-61 
3-36. Freewheeling and Tape-Out Mechanism...............3-63 


1lxv 


Eye i aim la i BN LT tT a Nn i et es SK ka Le 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
3-37. Tape Lid Mechanism, Bottom VieW......ceeceeesceees 3-05 
3-38. Tape GUIdeEPlAtE. . cc ccc cccccccccccccccsccescssesees 3-67 
3-39. Start-Stop and Tight-Tape Switch Mechanisms.......3-67 
3-40. Typical Standard or Heavy Duty Synchronous Motor 

Unit with New-Style Plastic Handwheel............. 3-68 
3-41. Typical Series Governed Motor Unit................3-/0 
3-42. Typing Unit Model 28 (Friction Feed), Front View..3-71 
3-43. Typing Unit Model 28 (Sprocket Feed), Left Front 

ViLCW's sets we 6s eae te ei Swe Sie we a ee ss Se Wie WEES Seer kee ee eee Se he 
3-44, Typing Unit Model 28 Schematic Diagram............3-75 
3-45. Main Shaft Assembly, Right Front View.............3-78 
3-46. Three-Stop Clutch... ccc ccc cc cece cccccccccccccece e381 
3-47. One-Stop Clutch, Disengaged......cccceccccccccce es 3-81 ) 
3-48, One-Stop Clutch, Engaged...... csc ccccccccccces see 3-82 7 
3-49. Pushlever Reset Bail Cam, Right Front View........3-84 
3-50. Code Bar Mechanism, Right Front View......cceeeseee 3785 
3-51. Code Bar Shiftbar Positioning, Top View...........3-86 
3-52. Vertical Arrangement of Code Bars, Front View.....3-87 
3-53. Typical Type Box Pallet Arrangement........22eee--3-88 
3-54. Draw-Wire Rope and Drums, Front View..............-3-89 
3-55. LETTERS-FIGURES Shift Mechanism, Left Front View..3-91 
3-56. Vertical Positioning Mechanism, Right Front View. .3-92 
3-57. Clutch Trip Mechanism, Right Rear View............3-93 
3-58. Horizontal Positioning Mechanism, Front View......3-95 
3-59. Horizontal Motion Stop Slides...........cceeeee eee 3-97 
3-60. Print Hammer and Carriage, Left Front View........3-100 
32-61. Spacing Mechanism, Left Rear VieW......ceceeeee ee o 3-107 


[Saji ee ole 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
3-62. Ribbon-Feeding Mechanism, Left Front View.........3-104 
3-63. Friction Feed Platen Mechanism, Right Front View..3-107 
3-64. Sprocket Feed Platen Mechanism, Right Front View..3-108 
3-65. Stunt Box, Top VL CW eis be 8 Sno 6 SS we See OS ae oho os woe Be V106 
3-66. Stunt Box (Function Linkage Unselected), Left 

Rear VC Wisse ee oreo SW a rei we ake WS b ONS oS eee ae ele ie eae eeeo~ 114 
3-67. Reset Bail Mechanism, Left Rear View.......<eee-e--e3-112 
3-68. Function Bar Selection, Top View........cceeeeesee 37112 
3-69. Typical Function Linkage (Unselected), 

Right Side VE CW ed 6Sio. eee sahbvle 6 ete Selb el eleré SHele S1eliedtetere were = dS 
3-70. Typical Function Linkage (Selected), Right 

Side By ds =) ee ee ee eee, Da Fan | 
3-71. Carriage Return Function Mechanism, Left Rear 

NEDO Wisie.6 elo. 6 wie 0) 00 026 8 Wie iw ee. 0 le e066. Slee 68 else ears See Ra eee we 6 Oo 115 
3-72. Carriage Return Function Mechanism, Left Front 

VL OW eae eve: wie eine ie oe ele bce ee ne Sew ELS: wbie Se wets eels oer e ee S= 1.16 
3-73. Line-Feed Mechanism, Left Rear View....cceeeeeeee eo 3-118 
3-74, Line-Feed Mechanism and Spur Gear, Right Front 

NV LGWee eile eee orerw Se reve ten ee, wreie eve: Bree aleve leelele: S008 ew elaaiealos oe IAS 
3-75. Typical Stunt Box Contact (Unoperated), Right 

Side VE CW eco onbi 8 068 Siar Si8 iielie We lee aie ee Seale eevee Seisi eee eos ee 37 122 
3-76. Typical Stunt Box Contact (Operated), Right Side 

VE CWie abi bho ark Seta oo we ose. 8 ere eLONe Oi elLeelore WO 8 Slee Obs ec eee 122 
3-77. Horizontal Tabulator Mechanism, Left Front View...3-124 
3-78. Horizontal Tabulator Mechanism, Left Side View....3-125 
3-79. Vertical Tabulator and Form-Out Mechanism, 


LEEE! R6ar VLSWe ois. tee 60S eo die. 'e. w aleie Sis ere ere e%ee se Sree oe 128 


3-80. Keyboard Unit, Top View. cccccccccecs oe wisieve: cw eee wees OS 13d 
3-81. ASR Model 28 Base, Bottom View. eeoeceececeeoecec eee eee eo ee 3-132 
3-82. Transfer Lever and Signal Generator Mechanism.....3-133 


lxvii 


NAVELEX 0967-LP-625-5010 


Figure 


3-83. 


lxviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Selector Magnet Driver (SMD) TP323810.........2.2e.23-135 
Low-Level Keyer TP303142....cccccccccccccccsccesee sd I37 
Power Supply (0.5-Ampere) TP321290.....cccceeseeee 3-139 


Clutch Magnet Driver (CMD) TP321991 for Low-Level 
OPSLa ELON ace ive. 0 e050 06.0 ise ores. 0:6: ae Ne 836;% elles ioe eke: s ecanererece: 8 S> 140 


Typical Counter Operation. .cccrcccccccccccccccesee 3142 
Code: CONVETS1LON sss eds secede ne whee ts Sees Seca ees SO TEE 
Decimal Decoder Truth Table.........cccccccceceeee 3 144 
Format Scanner, Format Option......ceccssccsccceee 3-145 
Four-Bit Binary to 2 of 8 ConverterS.....ceeeeeeee 3-146 
Format Scanner, Multiple OptionS......2ececeeeeee ee 3-147 
Data SaAMPlE.. cc ccccccccccccccccccccccccccccccscceserd— 148 


Serializer Timing Diagram (7.42 Unit Code Free 
RUNNANG) ese 655.6 ed as aa eee 0 e) Ola ve ieee 6164 oe Sete eee we sieias eee So 150 


Serializer Timing Diagram (7.00 Unit Code, Stepped 
7.5 Bit Character Length) .......c cc ccccccccccceeees—192 


Conversion of Clock to Rear and Front Bit Clock...3-153 
Reader Run-StoOp ControlS....cccccccccccccscccscesee 3d 104 
Tandem Transmitter Distributor Operation..........3-156 
Cabinet MEChanisSMsw sss scawet ww eee seed Osiweeseas can 478 
Line Guide: Mechanisms os 005 6 ssieee soe wee se wee ea eto 
Dome “Latch; MeChdni Sis «ss esd sede ee halsee OSs tea Neo 
Low-Paper and Paper-Out Switch Mechanism..........4-10 
Engaging Surface Stop Magnet Armature........222--4-10 
Keyboard Mechanism, Bottom View......cccecccceee ss 4-15 
Spacebar Mechanism, Bottom VieW....ccccccccccseee 4-15 


Keylever MechanisSm. ..ccccccccccccccccccccccscccce e416 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
4-9, Break Lever MechaniSmes es s.ceec se occ ced cee cee sews 416 
4-10. Code Lever MeChanisSmescs csc ed dedewee ew ee tees de ee 4= 16 
4-11. Keyboard Lock MechanisSts..:ss0s0 cs sed cece seer e cen ee eG 17 
4-12. Extension Basket Mechanism, Bottom View.....eeeeee 4-17 
4-13. Petenk< Lever: MechanLSM ss ed eees See ee wee cae ee wee Fe 16 
4-14. Selector Lever Mechanism. s.c...02002 0 cede sec see's ws. 4-18 
4-15. Code Bar Extension Bail Mechanism..........22222--4-18 
4-16. Code Bar Extension Mechanism. ......ccceeee cece e ee 4-18 
4-17. Clutch Trip Bar Link MechaniSm.......ccceccceee eee 4-19 
4-18. Code Bar and Local Line-Feed Mechanism, Top View..4-19 
4-19. Code: Bar ‘Mechani sSMsiwccsc5esatwe eee eee eee wetness at Z0 
4-20. Code Lever Universal Bail Mechanism.............--4-20 
4-21. Local Carriage Return MechaniSm.......ccecceeee eee 4-20 
4-22. Signal Generator Mechanism, Pear View......2ee202- 4-21 
4-23. Non-repeat Lever MechaniSm.....cccccccccccccccc ce e 4-21 
4-24, Clutch Trip: Bar: Mechani Siis is s:s06 tees 6560s Sees HR 2Z2 
4-25. Transfer Lever MechaniSm......cccce cece cs cccccee 4-22 
4-26. CONCACKE BOX... cee eee reece ccc ccc ccccccccccccccccce e422 
4-27. Transfer Bail MeChanisSmicscccce wd eedsesewscs coe ees 4-23 
4-28. Keyboard Clutch MechaniSm.....cccccccccccc cece cee ee 4-23 
4-29. Lockbar Latch MechaniSm.......ccccccccccccccccces. - 4-23 
4-30. Margin Indicating MechaniSm.......cccccccccsccce ee 4-23 
4-31. Local Line-Feed MechaniSm......c.ccccccccc cece e ee 4-24 
4-32. Keyboard Shaft MechaniSm....cccccccccccsccccccec ee 4-24 
4-33. Intermediate Gear MechaniSm.....22ccccccce cece ee 4-25 


1xix 


NAVELEX 0967-LP-625-5010 


Figure 
4-34. 


4-35. 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Signal Generator Mechanism, Right Side View.......4-25 
Locking Bail MechaniSm......cccccccccccccs cesses eo 4-26 
Code Bar Bail -MechanisSms'sss6:s 006s sis waie'e wae wee sce 426 
Universal Bail Latchlever Mechanism.........2222224-27 
Reset Cam Follower MechaniSm......ccccccccccccce ee 4-27 


Character Counter and Electrical Line Break 
MechaniSmS, REAL ViEWe eeescccccccccccccccscescese s4—28 


Character Counter MechaniSm.....ccccccccccccccee ss 4-28 
Character Counter MechaniSm...cccccscccccsccccee ss 4-29 
Electrical Line Break Mechanism........2cceceeeeee 4-29 
Local Paper Feed-Out MechaniSm....ccccccceccscee es 4-30 
Repeat—-On-Space MechaniSm. ..ccscccccccccccccsssee ec 4-30 
Repeat-On-Space MechaniSm...ccccccsccsccccccssceess 4-31 
Synchronous Pulse, Front VieWw....ccccccccecccesee e 4-31 
Code Bar ‘GUldGias 65 ise ecb ei eemwee ewe eee See eeaee FSZ 
Synchronous Pulsed Magnet MechaniSm......seeeee04- 4-32 
Contact SwWinger.. ccc ccccccccccccccscccccsccesccee 4-32 
Time Delay MechaniSm. ...cccccccccccccccccccssceees 4-33 
Answer-Back MechaniSm...cccccccccscccccccccc sees se 4-33 
Answer-Back Sensing Lever Mechanism, Top View.....4-34 
Answer-Back Armature Mechanism, Front View........4-34 
Answer-Back Latch and Stop Lever Mechanism........4-35 
Answer-Back Stop Lever, Front View.....ccecccese ee 4-35 


Answer-Back Code Bars and Sensing Levers, Top 


NL OW 6x6 5565S SW: oteteve ie eee re Sele. o e186 beled Sele eve See <6 e ei ies eee 4= 36 


Answer-Back Driving Mechanism, Front View.........4-36 


Answer-Back Stepping Pawl, Front View........2....4-37 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS ~—- Continued 


Figure Title Page 
4-59. Answer-Back Keyboard Lock Bail Mechanism.....+....4-37 
4-60. Printing Area, Front VieW.....cccccccccccccccccce 4-44 
4-61. Printing MechaniSm.....cccccccccccccccccccccccccce e445 
4-62. Type Box Carriage Mechanism, Rear View............ 4-46 
4-63. Paper Feed Area, Front View.....ccccccccccccccce es 4-46 
4-64. Paper Feed Mechanism, Front VieW....cccccccccce ee ef 
4-65. Code Bar AvEAs cccwccccccccccccccccccccccccccccccc ehh 
4-66. Code Bar Detents, Left Side View... ccc ccc ecesee e 4-48 
4-67. Code Bar Mechanism, Front VieEW. ..ccccccccccccces se - 4-48 
4-68. Ribbon Area, Right Side View. ...... cece ccc cc cece e 4-49 
4-69. Ribbon-Feed Mechanism, Right Side View............4-49 
4-70. Ribbon-Feed MechaniSm.....cccccccccccccccccccccccee 4-50 
4-71. Vertical Positioning Mechanism, Right Side View...4-51 
4-72. Ribbon Area, Left Rear View. ccccccccsccccsceseee e452 
4-73. RibbOn-Feed “MCCHANL SM. 46 ss ces ee hie Seeds eee ww cee 4-53 
4-74, Vertical Positioning Mechanism, Left Side View....4-54 
4-75. Selector Area, Right Side View.......cc ccc cee e eee o 4-55 
4-76. Code Bar Mechanism Area, Right Side View..........4-55 
4-77. Selector Mechanism, Right Side View...............4-56 
4-78. Function Area, REar VieEWecccccccccccccccccsccccc ee 4-57] 
4-79, Stunt Box Mechanism, Right Side View..............4-58 
4-80. Stripper Blade Mechanism, (Late Design), Rear 

LOW ii ean ich wiare oe mere wate ee Sin 8 Sree RS We ware elas eee ea OO 
4-81. Function Area, Rear VieW.cccccccccccccccccccccces 4-599 
4-82. Ribbon Reverse MechaniSm..cccccccccccccccccccccce 4-59 
4-83. Shift Mechanism, TOp View.......ccccccrccccccce ee 4-60 


lxxi 


NAVELEX 0967-LP-625-5010 


Figure 
4-84, 
4-85. 


4-86. 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Function Rocker Shaft Mechanism, Rear View........4-60 
Spacing Area, Front VieW..cccccccccccccccsccccsccee 4-61 
Spacing Drum Drive Mechanism, (Late Model) ........4-62 
Carriage Return Mechanism, Front View.............4-63 
Spacing Drum Feed Mechanism, Front View...........4-63 
Track Guide Mechanism, Front VieWw......cccccccece o 4-63 
Horizontal Positioning Area, Front View...........4-64 
Horizontal Positioning Mechanism, Front View......4-64 
Horizontal Positioning MechaniSm......2ececeeeeee e 4-65 
LETTERS-FIGURES Shift Area, Front View............4-66 
LETTERS-FIGURES Shift Mechanism, Front View.......4-66 
LETTERS-FIGURES Shift Mechanism, Front View.......4-67 
Oscillating Mechanism, Front View.........ceeeeeee 4-67 
Oscillating Mechanism, Front View......eeeeeeeeee- 4-68 
Main Shaft Area, Bottom VieW..... cc ccccccccccceeee 4-68 
Main Shaft - Clutches and Gears, Bottom View......4-69 
Main Shaft Mechanism, Bottom VieW...ccccccccccceee 4-69 
Selector Cam Clutch Assembly, Front View..........-4-70 
Main Shaft - Clutches and Gears, Rear View. ..e.2e24-70 
Spacing Area, Bottom VieW...cccccccccccccccscccseed—J1 
Spacing Mechanism, Left Side View.........ee2002004-71 
Spacing Mechanism, Left Side View.........222202204-72 
Spacing Mechanism, Right Side View........eeeee22e 04-72 
Line-Feed Area, REAL VieWececccccccccccccccessceee4d—13 
Line-Feed Mechanism, Right Side View..............4-73 


Line-Feed Area, Rear Vi CW sc 655-6 6008 cae ee wes ie ce ce ce STE 


Figure 


4-110. 
4-111. 
4-112. 


4-113. 


4-114. 
4-115. 


4-116. 


4-117. 
4-118. 
4-119. 
4-120. 
4-121. 
4-122. 


4-123. 


4-124, 
4-125. 
4-126. 
4-127. 
4-128. 
4-129. 
4-130. 
4-131. 
4-132. 


4-133. 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Line-Feed Mechanism, Right Side View..............4-74 
Paper Guide Area, Rear VieW...ccccccccccccccccceeed—75 
Paper Guide Mechanism, Right Side View............4-75 


Horizontal Tabulator Mechanism, (Early Design), 
Front Wi OW oeeicaidsaie 0 ei Seve orl bckiie ane) 70 Ye bo Or Vera de aver la ee: €eie.0e = 16 


Tabulator Shaft Mechanism, Front View.............4-76 
Space Suppression Mechanism, Right Side View......4-76 


Horizontal Tabulator Mechanism, (Early Design), 
Bottom VTS Wed oro. 160 16 600 a: 1S oe re Orie alba One 00 be ere Shere ew ee eect LT 


Operating Lever Mechanism, Left Side View.........4-77 
Spacing Clutch Mechanism, Right Side View.........4-78 
Selective Calling Mechanism, Rear View............4-78 
Stripper Bail Mechanism, Left Side View...........4-79 
Shift and Stripper Bail Mechanisms, Rear View.....4-79 
Selective Calling Mechanism, Rear View............4-80 


Single-Double Line-Feed Mechanism, Right Side 


MW VO Wisw. chee 5 Siu be, Sak Wie aus els 6 ww SS RN Oe Oe ew we Sw aoe wares <= OO 
Function Reset Bail Mechanism, Right Side View....4-81 
Selective Calling Mechanism, Left Side View.......4-81 
Clutch Suppression Mechanism, Left Side View......4-82 
Local Backspace MechaniSm....ccccccccccccccccceeee 4-82 
Pawl Mechanism, Front Vie€W...ceccccccccccccceseeee 4-83 
Trip Mechanism, Right Side View.........ceeeeee eee 4-83 
Reverse Line-Feed MechaniSm.... ccc ccccccccccce ee - 4-84 
Trip Mechanism, Left Side View......... eee eeeee ee 4-84 
Line-Feed Mechanism, Right Side View..............4-85 
Page Feed-Out Mechanism, Left Rear View...........4-86 


1lxxiii 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
4-134, Drive Mechanism, Left Side View... ccccccccccec eee 4-86 
4-135. Paper-Out Alarm Mechanism, Left Side View.........4-87 
4-136. Continuous Spacing Mechanism, Rear View........--- 4-87 
4-137. Slide Arm Bracke Gs sssiwseivee ews tee Oe ae ae anssonee O= 88 
4-138. COMPreSSioOn SPring....ccscecccccsecscssccccsccee ss 4-88 
4-139. Trip MeEchaniSM. ..ceccccccensccccccsccsssccccesseee 488 
4-140. Horizontal Tabulator Mechanism, (Late Design).....4-89 
4-141. Blocking Lever, Front VieW...cccescaceccccescccee e490 

4-142. Spacing Cutout Transfer Bail, Front View..........4-90 

4-143. Bail Extension Arm, Right Side View............... 4-90 

4-144, Latch Bail, Right Side View. ....c cc cccccececcecee oe 4-91 

4-145, Operating Lever, Right Side View......cescceeeeee 4-91 - 
4-146. Intermediate Bail, Right Side View................4-91 
4-147. Slide Arm, Right Side View. ..cccccccccccccccccee ee 4-92 

4-148. Operating Lever, Right Side View........2.ee00002 24-92 


4-149. Two-Color Ribbon Mechanism Oscillating Lever, Top 


ViLOW ike Sos e555, © ie 6: 6) alo 0 oe: ob we 01b ale Byeie Soieele: oe e100 @ eee ee 4 = 93 


4-150. Two-Color Ribbon Mechanism Ribbon Operating 
Mechanism, Right Side View... ccc cece c cc cccee ee 4-93 


4-151. Universal Contact Stunt Box Mechanism, Rear View. .4-94 
4-152. Operating Mechanism, Right Side View..............4-94 


4-153. Vertical Tabulation and Transmitter Distributor 
Control ME CHANT SIM S556 650s oleracea eiesisoe be cewwceeesie“ese 495 


4-154, Form Alignment Switch Mechanism, Left Side View...4-95 


4-155. Universal Contact Selector Mechanism, Right Side 


VEC Wibo 5560 ee ei} See eerie Sw oie ie ee 62S Sere wield, Shere eetenctee eo 4-96 


4-156. DC Magnet-Operated Print Suppression Mechanism, 
LOGEASIAUC VieW sss sss ee enn ee swans Hews se seven E98 


1xxiv 


Figure 


4-157. 


4-158. 


4-159, 
4-160. 


4-161. 


4-162. 
4-163. 
4-164. 
4-165. 
4-166. 
4-167. 
4-168. 
4-169. 


4-170. 


4-171. 
4-172. 
4-173. 
4-174, 
4-175. 
4-176. 
4-177. 
4-178. 


4-179. 


\ 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Title 


LETTERS-FIGURES Code Bar Shift Magnet Mechanism, 
Left Side WY CWidcia ei o cetee brad ov atte ene eel or 6 ee ee ele 26rd e ereevecels 496 


Page 


Print Suppression and Off-Line Stunt Shift Control 
Left Side Vi CW eee Ss See ek eet ee eee wee oe BH OF 


Mechanism, 


Form Feed-Out Mechanism, Right Rear View....... 


Perforator 


Perforator 


Mechanism, TOp VieW....cccccccccccee 


Clutch Driving Shaft Mechanism 


(Non-Typing) .......seceeee eceee eoeoceececeoeceoreeose 


Perforator Clutch and Reset Cam Mechanism...... 


Perforator Clutch Mechanism (Non-Typing)....... 


Perforator 


Clutch Gear Mechanism (Non-Typing).. 


Rocker Bail Mechanism (Non-Typing).....esceeeese 


Perforator 


Transmitter, Front View. ....ceeeccee 


Rear Bearing Bracket Gear Mechanism............ 


Perforator Trip Lever Mechanism (Non-Typing)... 


Punch Slide Latch MechaniSm....ccscccnesccccsccee 


Punch Mechanism - Reset Perforator Transmitter, 
Left Side VL CWie ai eie oe els Sobre wee te 6. Bre sete le Mole oe! eie Od a'eeLe 


Tape Shoe Arm MechaniSm.....ccccccesccsccccccece 


Retractor Bail MechaniSm....ccccccccccccccccsccce 


Punch Pin MechaniSm...ccccacccsccccccesccsceses 


Punch Slide MechaniSm. .. cw ccccc crc cccsccccccas 


Perforator 
Perforator 
Feed Wheel 
Reset Bail 


Rocker Arm 


Mechanism for Fully Perforated Tape. 
MECHANTSMs:5: 6.06 Scie Sse wes Sie weet eles oo 
MechaniSMm..sccccecccece we scescsscvces 
ME CTIA Ta S Me! a jai te avete wera aca ereie ware sree es Ses 


MO CRANES Meee ede sate lee wid eee blebs? 656, a0 ve 


~2 4-97 


- - 4-101 


-- 4-101 
2e4-101 
~~ 4-102 
-- 4-102 
2+ 4-102 
- - 4-103 
-- 4-103 
-- 4-103 


-- 4-104 


- 4-104 
-e 4-105 
- 4-105 
es f= 105 
- - 4-105 
- - 4-106 
- - 4-106 
-- 4-107 
~ 24-107 


-- 4-108 


xxv 


NAVELEX 0967-LP-625-5010 


Figure 
4-180. 
4-181. 
4-182. 


4-183. 


4-184. 
4-185. 
4-186. 
4-187. 
4-188. 


4-189. 


4-190. 


4-191. 
4-192. 


4-193. 


4-194, 


4-195. 


u-196. 


4-197. 


4-198, 


4-199. 


4-200. 


1xxvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Typing PerfOratOr...ccccccccccccccscccccccccsscces 4-108 
Ribbon-Feed Mechanism (Late Design), Front View. ..4-109 
Ribbon-Feed Mechanism (Late Design), Rear View....4-109 


Rotary Positioning Mechanism (Typing Perforator 
OTD ) 6 veisees oa ie eis Ses oi wees wo 6 0 te sae ake Sey eel, wee Oe 0b ee Se ete oH TO 


Transfer Mechanism (Typing Perforator Only).......4-110 
Pushbars (Typing Perforator Only) ....eeeeeceeeeee e 4-111 
Typing PerfOratOr...ccccccccccccccccseccccscccee se 4-112 
Function Cam-Clutch Trip Mechanism. ......eeeeeee se 4-112 
Function Box (Typing Perforator Only), Rear View..4-113 


Axial Positioning Mechanism (Typing Perforator 
Only), REAL’ Vii C Weiiiere si56'6)-6s Sis 0 oe Ore eres Wetec eielsicne wate = 113 


Axial Positioning Mechanism (Typing Perforator 
Only), Left Side VL OW 6s .esecw. diese ave toceise ease 616) e., oils b ece-e eae 4 T14 


Detent Assemblies, BOttOM View... ccccccccseccsceees4—114 
Shaft Mechanisms (Typing Perforator Only) .........4-115 


Printing Mechanism (Typing Perforator Only), Left 
Side VL OW cos 6 ile wis er eS eh ele Die O ea Ne NS we ele Nee iwi ato ele eel ele ewe SH TV15 


Printing Drive Link, Trip Link and Pivot Arm, Left 
Side WOW ioe ed ea ab Sb S BEE Silane oh etacd le aa te atte ore cereseee eae eT 15 


Rocker Bail Mechanism (Typing Perforator Only), 
Rear VAT CW oo 5 ore I Se eR R eve RUS. © Weer ete eee Wie ee 00 oe ee 116 


Manual and Power Drive Backspace Mechanism for 
Chadless Tape, Front VieW..cccccccccccccsscecceese 4-116 


Manual and Power Drive Backspace Mechanism for 
Chadless Vd Dei e wes a i wib oh wi aia Sie eee Bike Rae ereeawatces C= VAT 


Manual and Power Drive Backspace Mechanism for 
Perforated Ta DC i006 66. oe ee 0 6 6S 0 oa eS See ses wee cee ch 117 


Power Drive Backspace Mechanism, Early Design.....4-118 


Power Drive Backspace Mechanism, Latest Design....4-118 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


4-201. Single Auxiliary Timing Contacts Mechanism........4-119 
4-202. Tape-Out Switch MechaniSm.......ccccccccccccceee ee 4-119 
4-203. Unshift-on-Space MechaniSm.....ceccccccccccccccse 4-120 
4-204, Signal Bell Contact Mechanism, Right Side View....4-120 
4-205. Typing Reperforator Unit... ..cccccccccccccccscceee ne 4-125 
4-206. Ribbon-Feed Mechanism, Late DeSign........22.0002-4-126 


4-207. Punch, Pin, Retractor, and Punch Slide Guide for 
Chadless Tape MECHANL SIM 6: oie s:e/06 sore ais. 0 see ee ee ec ee ee F127 


4-208. Punch Mechanism for Fully Perforated Tape.........4-128 


4-209. Punch Drive Link, Feed Pawl and Components for 
Chadless Tape MechaniSm..cccccccccccccccccccccee ee 4-129 


&-210. Sliding Surfaces, Feed Wheel and Components for 
Fully Perforated TADC seis cere ole ele aieiee se eee et swleree'a es 4130 


4-211. Typing Reperforator Unit Components......eeeeee ee e 4-131 
4-212. Rotary Positioning MechaniSm......cccccecccccee eee 4-132 
4-213. Selector. MEChani Sms vices oe seve ewes ee eee sees ees o4—-132 
4-214. Range Finder MechaniSm. ..ccccccccccccccccscccsses eo 4-133 


4-215. Main Shaft MechaniSm.ccccccccccccccccccccccccccc ee f—-134 


4-216. Transfer Mechanism. eoeceececeecececec eee ee eee eee eee eee eee 4-134 
4-217. PUISNDALS ois ere rece ete Se ie veiec ete te: oleae wcrede eh e08 © eietelere(s cess a 4135 
4-218. Location of Rocker Bail, Function Box, Axial 


Positioning and Function Cam Clutch Trip 
Mechanisms on Typing Reperforator Unit............4-136 


4-219. Function Box MechaniSm....cccccccccccccccccsccces ce 4-137 
4-220. Axial Positioning MechaniSm......ccccccccccccces ee 4-137 
4-221. Axial Positioning Mechanism, Left Side View.......4-138 


4-222. Detent ASSCMD ET C}S soiocis asi is: is'6 Biorb wees Wiebe BE Se Ces we ee c= 138 


lxxvii 


NAVELEX 0967-LP-625-5010 


Figure 


4-223. 


4-224. 
4-225. 
4-226. 
4-227. 


4-228. 


4-229. 


4-230. 


4-231. 


4-232. 


4-233. 


4-234, 


4-235. 


4-236. 


4-237. 


4-238. 


48-239. 


1xxviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Printing Mechanism with Steel Print Hammer, Left 
Sid] VieWe. cc cece ccc cccccccccccccccssccccscccce se 4-139 


Rocker Rail Mechanism, Rear VieW..cccccccccseseee se 4-139 
Function Cam Clutch Trip Mechanism..........222..2-4-140 
Slack Tape MechaniSm.......ccccccceccccccccccceee e 4-140 
Main Shaft and Jack Shaft (Two-Shaft Unit) ........4-141 


Main Shaft and Jack Shaft Location on ASR 28 Typing 
Reperforator Unit... ccccccccccccsccccccccccccceee ce 4-142 


Unshift-on-Space Mechanism.. esceeeceececececec ee sz eeaneecece - 4-143 
Signal Bell Contact Mechanism, Right Side View....4-143 


Manual and Solenoid Operated Interfering LIRS Tape 
Feed-Out Mechanism and Signal Bell Mechanism 


BC} eile. aie sees wee Sie Oo See ete eee wlohe eS Bee Ie 08 Bele eee see eet Tag 


Manual and Solenoid Operated Interfering LTRS Tape 
Feed-Out Mechanism, Drive Shaft and Trip Lever 
GUbLIiCation. POLNES iwi ss sdie ds wa hese eS Sawa w ee ee Ose HATES 


Remote Control Non-Interfering LTRS Tape Feed-Out 
MECHANLSM sé 66 w ois e.6ie S56 Sess e Sew was ees oe 6 See w eee ce 4186 


Remote Control Non-Interfering LTRS and BLANK 
TaPe Feed-Out Mechanisms, points of Lubrication...4-147 


Remote Control Non-Interfering LTRS and BLANK 
Tape Feed-Out MechaniSm....cccccccccsccccccccce sso 4-148 


Feed-Out Pawl, Drive Lever, and Locklever on Remote 
Control Non-Interfering BLANK Tape Feed-Out 
Mechanism, Early DESUGN 6 o.ei0e bees 0:6 8 sores 680 60 ve ws ce 4= 149 


Lifter Lever, Ratchet Lever, and Latch Arm on 
Remote Control Non-Interfering BLANK Tape Feed- 
Out Mechanism, Early D€Sign...cescccssccccccsceeee 4-150 


Kick-@®ut Arm, Armature Bail, and Lever Shaft on 
Remote Control Non-Interfering BLANK Tape Feed- 
Out Mechanism, Early DeSign.......cceccccccccce eee 4-151 


Switch Lever and Spring on Remote Non-Interfering 
BLANK Tape Feed-Out Mechanism, Early Design.......4-152 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 
4-240. Remote Control Non-Interfering BLANK Tape Feed-oOut 


Mechanisms, Later DESign....ccccccscccccccccccsee se 4-153 


4-241. Remote Control Non-Interfering BLANK Tape Feed-oOut 
Mechanisms, Component Lubrication Points..........4-154 


4-242. Blocking Link on Remote Control Non-Interfering 
BLANK Tape Feed-Out Mechanisms. See eUd. aie lave eo.a.8 etereeo wh 155 


4-243. End of Tape Feed-Out Timing Contacts for Non- 
Interfering LTRS and BLANK Tape Feed-Out 
MOCHA LS esis) « St4-0410 wow SSS Se eS ales 0450S Sa wears IH 156 


4-244, Remote Control Non-Interfering Tape Feed-Out 
MEGHANUSM «sis dae eidies Sans awe aane eee seein ta we eew eens I— 157 


4-245, Timing Contact Mechanism (Selector Operated)......4-158 
4-246. Print Suppression on FunctionS....ccccccccccccec eee 4-159 


4-247, Print Hammer Sliding Surface and Function Blade 
on BLANK Delete MechaniSm......cecccccccccsccce ces 4-159 


4-248 e BLANK Delete Mechanism. eeeeecececececece eee ec eee eee ee eee 4- 1 60 
4-249, LETTERS-FIGURES Contact Mechanism, Late Design....4-161 
4-250. Timing CONCACE Sisko. oo '5io we soho ee SiO Bia e bj whee wel ene Seve 2 cee = 161 


4-251. Manual and Power Drive Backspace Mechanisms for 
Chadless TAP Cis oreo .o ohio wo araie edie Bree @ Shen, esd e reer are ete aveered 4-162 


4-252. Backspace Mechanism for Chadless Tape.............4-163 


4-253. Backspace Mechanism for Chadless Tape (Power 
DELIV C) 5 nie: '6i fo. 'o- 16 los, Genie Giles et o::6 6 lo9 0. el ete leis ew! 666. ele @steisieis, 6 6 S= 163 


4-254. Backspace Mechanism for Fully Perforated Tape 
(Power DYE NE) +5). 6: 5) o0 is. Sie eo le ieee: enle’ @ erie! 6 eee Steel Sie esos eee Go L6G 


4-255. Time Delay Motor Stop MechaniSm.....ceecscccceee ee 4-165 
4-256. Ribbon-Feed Mechanism (Earlier Design)...........-4-166 
4-257. Transmitter Distributor... ce cesccccccccccccccc ee 4-169 
4-258. Tape: Guideplatess45e ticecw ews onan ew eeeee sens ceaa ccd 170 


4-259. Signal Contact Assembly, Top MCW S66 Ss cede ed ere ee HAT 71 


1xxix 


NAVELEX 0967-1P-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Clutch Trip MechaniSm..cccccccccccccccecccccceccee4h—-172 


Main Shaft, Oil Reservoir, and Center Plate 
ASSEMDLY- cece cece ccc cc cccccescccccccccescccsccee se t—173 


Main Shaft, Right Side View. eecececececececececec eee ee eee eee 4- 1 74 
Oil Reservoir, FrOnt VieW.cccccscccsccsccccccesesee 4174 
Center Plate Assembly.. eececececececececec eee eee eee eee ee oe e 4-175 


Front Plate Assembly, Sensing and Feed Mechanism, 
and Transfer Mechanism, Rear VieW..ccccccccscceeee 4-176 


Front Plate Assembly, Front VieW......ccccccceees 4-177 
Sensing and Feed Assembly, Bottom View............4-177 
Transfer MeChaniSMs 6. os seeks owe esc ede ese we es eie ec oe 178 
Tape Feed Assurance Mechanism, Rear View..........4-179 
Tape-Out Sensing Mechanism, Front View...........-4-179 
Tape Lide Sensing Lever, Front View......2..2eeeee2- 4-180 
Tape Deflector, TOp VieW......cccccccccccccccesee oe 4-180 
Start-Stop Pulse Contact, Front View..............4-181 
Rub-Out Deleter, Front View. ...cccccsccsccscccece es 4-181 
Transmitter Stop Mechanism, Rear View.............4-182 
Tape Withhold Mechanism, Front View..............-4-183 
All GEALrs. cece ccc ccc ccc ccc cccccccccccccccccccccee 4-183 
Motor Bearings — Standard MotorS...ccccscccceseee es 4-186 


Access Instructions to Lubricate Gear Train and 
Governor, End VieW.ccccccscccccccsescccccccccsceses 4-187 


Gear Train and GOVERN OL e066. 0'6 006 06.006 0 eee ae 0 6 6 S00 4- 188 
ASR Test Setup (High-Level) eeocecececececececec ce ece ee eee eee e 4-203 
ASR Test Setup (LOW-Level) ...cccccccccccccccccce ee 4-223 


LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 1 of DY eb eie eal die eiavelete le Me eS w ates, iS eee Shee es we DS 


soe cremate et ganemene ote 


Figure 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 
LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 2 Of 2) ccccccccccccccccccccccccccessscecsee I-43 
LAK 31 Keyboard Base Wiring Diagram...........2222-2 5-45 


LAK 42 g 46 Keyboard Base Wiring Diagram. eoceceeceeeece 5-47 


Model 28 ASR Typing Unit and Stunt Box Wiring 
D Va GY AM a's o's soe: Sie. Soda lave e eileen ale erevielevies Sve 8 8 eee SS eee ave vee DO HY 


LP 14, 108, 109 Typing Unit Wiring Diagram........5-51 


LPR, LPE, LRPE Typing and Non-typing Reperforator 
Witing Diadramscss66 ks esses vas 5S ei eee ete eeeew ed O= OS 


LRB 5, 6 Reperforator Base Wiring Diagram.........5-55 


LRB 5, 6, 36, 42, 51 Reperforator Base Schematic 
Wiring DL AGL AM 6 eie.:52 0161605650 oie: io wee, Sue) a! eee wie a tele oie 6ue,e. eee OO OT 


LRB 36, 42 and 51 Reperforator Base Wiring 
DL AGL AM wear oe. bieieicel ase 21a 6H 0.55, 6:6) 6) le rece Ves ena ene, 6 oie" Sheié'a. ea ea OD 


LXD 3, 27 Transmitter Distributor Wiring 
DL AGL AM eee ie: ate feud a age BTa eo aiier'er ay eselerei aes ies sales e466 aie a5 6 3 5-6-1 


LESU 13 Electrical Service Unit Wiring Diagram 
(SHESE 1 OL 2) eeiece 5.6 ee ere ieee 6 0 wie 6006 0 Sere ee eco 63 


LESU 13 Electrical Service Unit Wiring Diagram 
(Sheet 2 of 2) obra eee 6 eee e060 8 840 Sw Be Ole Sw 5.e 6 Swe D— OD 


LESU 13 Schematic Wiring Diagram (Sheet 1 of 6)...5-67 
LESU 13 Schematic Wiring Diagram (Sheet 2 of 6)...5-69 
LESU 13 Schematic Wiring Diagram (Sheet 3 of 6)...5-71 
LESU 13 Schematic Wiring Diagram (Sheet 4 of 6)...5-73 
LESU 13 Schematic Wiring Diagram (Sheet 5 of 6)...5-75 
LESU 13 Schematic Wiring Diagram (Sheet 6 of 6)...5-77 


LESU 12 Electrical Service Assembly Wiring 
DPAGLAM 66 cverwr ee aise! 028 oe) Sie 0 Se weenie si « 6.6 olete, «veils We eee Sele DT TO 


LRB 3 and 11 - LESU 12 Electrical Service Assembly 
Schematic Wiring Diagram......cccccccccceccccceses D8 


lxxxi 


NAVELEX 0967-LP-6 25-5010 


5-225 


5-22. 


5-23. 


5-24, 


5=25's 


5-26. 


5-26. 


D245 
5-27. 
ha et 


1xxxii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
LESU 73 Electrical Service Unit Wiring Diagram....5-83 


LESU 73 Electrical Service Unit Schematic 
DiAGLAM ee cece cece ccccccccccscccccccccc ccc ccsccees e859 


LESU 96 Electrical Service Unit Wiring Diagram....5-87 


LESU 96 - LRB 21, 30 Reperforator Base Schematic 
Wiring Diagram...ccccccccccccccscccccccccccscce cee I-89 


LESU III Electrical Service Unit Wiring Diagram 
(Sheet 1 of 2D:) Swe B e666 6 We ee bss We Ore 0 oS eter ete ise ee eee DON 


LESU III Electrical Service Unit Wiring Diagram 
(Sheet 2 of Di) soso ceset'6ioi016/ ee 6-et ee ete wie 0a: 6. Siete! Slee ere ele sLeeuereeD—= OS 


LESU III ASR Schematic Wiring Diagram.............5-95 
LAAC 200, 201, 202, 204, 209, 210, 213, 214, 219, 

235, 236 ASR Cabinet Wiring Diagram 

(Sheet 1 of DZ Yio siwr'ete hoe ie! oc eleney 0.0. oe 6.6.0 e'e1eie eee: ee wise Sie DOT 
LAAC 200, 201, 202, 204, 209, 210, 213, 214, 219, 

235, 236 ASR Cabinet Wiring Diagram 

(Sheet 2 of DZ) ieee ie Sloe Oke 8 bre Sie da ey SO SLES eS Oe Ree eee DOS 


LMU3, 41, 12, 39, 38, 50 Wiring Diagrams 
(SHES: TOE 2) oo ciee a So eee os Sie eee ee ere eo S66 oe eieidiereis cc O- 101 


LMU3, 41, 12, 39, 38, 50 Wiring Diagrams 
(Sheet 2 of Qs) thieves te {a 0,'a le etere ete aie eters, 0a ele ere alate 6 ieee ee = 103 


LPR 10, 33, 56, 51, 77, and LRPE 6 Schematic 
WiTIng Di AGra Me. s sii oe Oe eee eis Chee ee ces eee D~ 105 


LXD 11, 29, 35 Transmitter Distributor Wiring 
DLAGHAM 65.558 s oos0 oe Siw Shale a Sle BS SS eee eels ew tee ere ee 107 


LEXB 13: Wiking Diagram sss iassc ws wseeis we wea d vee wee om 109 


LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 
(Sheet 1 of D) iS iis Tver bi-el-s! owe 6eetere is ee oie e¥ecere 6 e cierste ele ee sO LE 


LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 
(Sheet 2 of 2.) éi61g:4) ero 66 Sine. e8ie'e Sie S168 Le ei Si 0! 6670 8 Wiese we OT LS 


LAAC 252 Cabinet Wiring Diagram (Sheet 1 of 3)....5-115 
LAAC 252 Cabinet Wiring Diagram (Sheet 2 of 3)....5-117 


LAAC 252 Cabinet Wiring Diagram (Sheet 3 of 3)....5-119 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
5-28. LAAC 259 Cabinet Wiring Diagram (Sheet 1 of 3)....5-121 
5-28. LAAC 259 Cabinet Wiring Diagram (Sheet 2 of 3)....5-123 
5-28. LAAC 259 Cabinet Wiring Diagram (Sheet 3 of 3)....5-125 
5-29. LPW 300 Paper WING OF ivcie aes dnd. 6 eee ee Sere O Sacer oie wetness So OR= N27 
5-30. LAK 50 Keyboard Wiring Diagram. eoeoseceeeeweweceeeeeee ~5-129 
5-31. LAK 51 and 55 Keyboard Wiring Diagram... .eceeeee ee 2 5-129 
5-32. LP 134, 138, 149 and 150 Page Printer Wiring 
DLAQGLA Miss sees eis ie wie. Sis e0hese, Boe eee 6 ee Sse ie 8 ei eiew 6 os s%ersiee eo D= 134 
5-33. LP 135 Stunt Box Wiring Diagram.......ceeeee eee eee 0 5-133 
5-34. LRB 59 and 60 Reperforator Base Wiring Diagram....5-135 
5-35. LXD 37 and 38 Wiring Diagram (Sheet 1 of 2).......5-137 
C 5-35. LXD 37 and 38 Wiring Diagram (Sheet 2 of 2).......5-139 
5-36. LCXB 24 Wiring DLiAGLAM. cece ccc cc crc csc ccccccccccce D— 141 
5-37. LCXB 27 Dual Transmitter Distributor Base Wiring 
DLAGQLAM 6: os:ie:eiis eis. (6 ovis: i'0:6 Wie 6.6 0:0 6 eels 0:6 0866 o.8 16'0 S01 0's 0 esse ee De VHS 
5-38. LESU 123 Electrical Service Unit Wiring Diagram...5-145 
5-39. 328010 and 328000 Electronic Message Numbering 
Module Wiring Diagram (Sheet 1 Of 2).....2e2ee200225-147 
5-39. 328010 and 328000 Electronic Message Numbering 
Module Wiring Diagram (Sheet 2 of 2) .......222222-5-149 
5-40. 328010 and 328000 Electronic Message Numbering 
Module Schematic Wiring Diagram (Sheet 1 of 2)....5-151 
5-40. 328010 and 328000 Electronic Message Numbering 
Module Schematic Wiring Diagram (Sheet 2 of 2)....5-153 
5-41. 323811 Electrical Service Assembly (Signal) 
Schematic Wiring DiagraMs sins ew sve seen we ouw eee wee a D> 15 
5-42. 323811 Electrical Service Assembly (Signal) 
« Wiring Diagram (Sheet 1 Of 5) .cccccccccccccccceeeedI57/ 
5-42. 323811 Electrical Service Assembly (Signal) 


Wiring Diagram (Sheet 2 Of 5) .c.ccccccccccccccccce ee D199 


1xxxiii 


NAVELEX 0967-LP-625-50 10 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 3 Of 5) ..ccecccccccccccccceee D161 
5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 4 of 5).............02.22222-0-163 ; 
5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 5 Of 5) ..ccccccceccc cece ceed—165 
5-43. 323812 Electrical Service Assembly (Clutch) 
Schematic Wiring Diagram... ccccccccccccccccccceees rd 167 
5-44, 323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 1:0f (4) cesses tas wee esse exe es O-169 
5-44, 323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 2 Of 4)... cece cccccceseerd—1/1 
5-44, 323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 3 of 4)... eee eee eee eee ee O-173 
5-44, 323812 Electrical Service Assembly (Clutch) 42 
Wiring Diagram (Sheet 4 of 4)..cccccccc cee ccce eee ce D-175 ) 
5-45. 323815 Electrical Service Assembly (Signal) 


Schematic Wiring Diagram....ccccccccccccscccccseser—Il/ 


5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 1 of 5) ...ccccccccccceseee eed I179 


5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 2 of 5)...cccece cece eee ee eee D181 


5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 3 Of 5).wccccecccccsccceeseeso—-183 


5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 4 of 5)...cccccccccccccsesee D185 


5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 5 Of 5) .ccccccccccsscccseess 187 


5-47. LLK Polar Line Keyer 303142 Circuit Card Wiring 
DLAGLAM 0: 6.ia occa. o-oo 0.6 6 8ese eer 6 106 0. 016% 6 ele! ee 0 eel evs. 6 aie 6 ae ee = 189 


5-48. 303160 Dual - Circuit CMD Schematic Wiring 
Diagram (Sheet 1 of QD) eh eS e656 OS Sie Si 0 BreB ee! ene! Bietere seen 191 


5-48. 303160 Dual - Circuit CMD Schematic Wiring 
Diagram (Sheet 2 of DY 6 68 66 BS ele ie! Fo ae Wie ee 6 6816 0s. ee NOS 


a 


1lxxxiv 


Figure 


NAVELEX 0967-LP-6 25-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 


303164 Clock Amplifier, Circuit Board EC 164......5-195 


321290 Circuit Board Assembly w/Heat Sink 
(Sheet 1 of Diya \os5 wi ohidviov's ‘Sie: fo Vela: eis levee eis 16 le0'o sale eles! Siavetevelewce OT UOT 


321290 Circuit Board Assembly w/Heat Sink 
(Sheet 2 of Die ceeieiey ore: © ss over egy e. S'foke ele, 's exesieve tone) oe). ehee,6 enee OS NOD 


323810 Selector Magnet Driver (SMD) With Signal 
Combiner Schematic Wiring Diagram (Sheet 1 of 2)..5-201 


323810 Selector Magnet Driver (SMD) With Signal 
Combiner Schematic Wiring Diagram (Sheet 2 of 2)..5-203 


321268 Filter ‘Card ASSembl Vs. ow eee discs cow aiiene saw D205 
Clutch Magnet Driver 321991 (Sheet 1 of 2)........5-207 
Clutch Magnet Driver 321991 (Sheet 2 of 2)........5-209 
Selector ArMAature. ccc cccccccccccccccccccccccceceO—2 


Selector Armature Downstop (Preliminary, Right 
Side 8 fa nm I | 


Selector Armature Spring (Single-Button), Right 
Side Mi LO Wie. Siehb! S20: Sy er ee Ole Oe0 ew 6 Oi te ew 8S eee Be SOS we ee OU 


Selector Armature Spring (Double-Button), Right 
Side VD OW ie io 665 ecole. 0 be 0 0b 0 OT ei 0 S,'e 0'6 Wwe ee 602 Bele ee ewe 6 


Selector Magnet Bracket, Right Side View..........6-8 


Selector Armature Downstop (Final), Right Side 


Mid OW ener et sore Sn 0.c2s: bee orerat due ae eG: Sele eh ever wheceievel cae Slerele-e's-eleyeteie OO 

Marking Locklever Spring, Right Side View.........6-10 
Start Lever Spring, Right Side View...............6-11 
Selector Pushlever Spring, Front View.....:.2+52..6-12 
Selector Lever Spring, Front VieW......ceeeeeee ee 6-13 
Selector Clutch Drum, Front View... .ccceccceceeees 6-15 
Pushlever Reset Bail Spring, Right Side View......6-15 


Selector Clutch Latchlever Spring and Spacing 
Locklever Spring, Right Side View.................6-16 


1xxxv 


NAVELEX 0967-LP-625-5010 


Figure 


6-35. 


Uxxxvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Range Finder Knob Phasing and Selector Clutch 
Stop AZo so. d ease: 6: oe 6) 0260 ole 6 9 wale ie ee 0 bi: 0 8 el ere ee eevee sare oO 18 


Selector Receiving Margin. .cccccccccccccscccccssees 0-19 
Selector Cam Lubricator, Right Side View..........6-21 


Common Transfer Lever Spring and Transfer Lever 
Spring, Right Side VV OW iiei e518 S56 Gee eee: e600 ial eeveweeeOnZ22 


Transfer Lever ECCEntriC.eccccccccccccccccccccccece ce 0-24 
Intermediate Arm Backstop Bracket.....ccceeseesee e625 


Code Bar Shift Lever Drive Arm....cccccccccccccceeeO—-27 


_ Code Bar Shift Lever Link Bracket........-.ce2e22e-6-28 


Code Bar DE CON Cid ese coe 6 6b: Se: eine br8T 4S 0 leis Oar eel eS we were we O~ 29 

Code Bar Detent Spring, Top Cross Section.........6-30 
fo} 

Code Bar Yield Spring, Front View......cceceeeee es 6-31 

Clutch Latchlever Spring (Except Selector), Code 

Bar Clutch Trip Lever, and Trip Shaft Lever 

SPV ANG wires: 6s Se Seas eal’ tS a ahaha ewe ie, SNe lie S aie selene eer die eee 2 


Function Clutch Trip Lever. ....cccecccccccccese ese 6-34 


Code Bar Clutch Cam Follower Spring, Right 
Side VVC Wis teehee el eee. al ac ee Sre 0 ee Es Walla. 609 U8 SEO Sia eee 6 O35 


Clutch Trip Shaft Set Collars, Rear View..........6-36 
Spacing Clutch Trip Lever, Right Side View........6-37 
Clutch Trip Lever Spring, Rear View........eeee22- 6-38 


Type Box Clutch Trip Lever Eccentric Post, Right 
Side VT OW exe. 6 iw iS Oe Se Siw BONE 6e Wwe & OSE OS b= 39 


Line-Feed Clutch Trip Lever Eccentric Post and 
Adjusting Screw, Right Side View..................6-40 


Type Box Clutch Trip Lever, Left Side View........6-42 


Clutch Shoe Lever, Rear VieW..ccccccccccccsccesse s 0-43 


‘Clutch Shoe Lever Spring and Clutch Drum Position, 


(Except Selector), Right Side View. ..........22.2- 6-44 


Figure 


6-36. 


6-37. 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 


Clutch Shoe Spring, Right Side View...............6-46 
Spacing Gear Phasing and Clearance.......2..22.22.6-47 


Oscillating Rail Slide Position and Spacing Feed 
Pawl Spring, Front View... ccccccccccccccescccces e048 


Spacing Trip Lever Bail Cam Plate, Trip Lever Bail 
Spring, and Trip Lever Spring, Left Side View.....6-50 


Lower Draw-Wire Pulley Bail Spring and Carriage 
Draw-Wire Rope, Front View... ..cccccccccccccscee es 6-52 


Carriage Return Spring and Spacing Feed Pawl 
Release Link Spring, Front View......ceccecseeeee e 6-54 


Carriage Return Latch Bail and Latch Bail Spring, 
EV OV: “VL OW wesw eres ences wine, ne: aie mw, Se New eo SG a wee eine are Oe ODD 


Carriage Return LEVEL... ccc ccc cc ccccccc ccc cc cc eee ce O- 57 


Dashpot Vent Screw and Transfer Slide Spring, 
PLONE ‘VLCW wi0 ce bela ee oie Sieve eles Wid de Siete wee ween ees, we o's 6=58 


Left Margin and Automatic Carriage Return/Line-Feed 
Bellcrank Spring. ...cccccccccccccccccccccscccces es 0-59 


Right Margin and Spacing Cutout Transfer Bail 
Spring, ,: -PLONC VLOW « < s:600 66:6 6 oe 4 oie wee wine nes Oe ee OK OL 


Right Margin with Automatic Carriage Return/Line- 
Feed Ring, Front View... ccc ccc ccccccccccccceese e 0-63 


Spacing Suppression Bail Spring, Right Side View. .6-64 
Margin Indicator Lamp, Front View...........2...--6-65 
Rocker Shaft Left Bracket, Right Side View........6-66 


Rocker Shaft Bracket Eccentric Stud and Horizontal 
Positioning Locklever SPLANG+ +e eee sees eeeeee sees + +6768 


Breaker Slide Bail Spring, Front View. oe cece eee 6-69 


Vertical Positioning Lever ‘apring, Right Side 


VACW. eee eee eee ee ee eee eee ete tee eee eee e renee 6°71 


Left Vertical Positioning Lever Eccentric Stud and 
Vertical Positioning Locklever Spring, Left 
Side WiLOW oie ooo. ocie Sb ob ee oie ue a cece e ote we 0 Bie'ele e otele selene elo TZ 


lxxxvii 


NAVELEX 0967-LP-625~-5010 


Figure 


6-55. 


6-56. 


lxxxviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Reversing Slide Detent Spring and Adjusting Stud, 
Front MW LOWS 6. 6S bole: 8 ie wb 6 OO Ble 6 Ewe alii es Bbw OR OH TE 


Reversing Slide Brackets, Front View......cceeeeee 6-75 


Horizontal Positioning Drive Linkage and Drive 
Linkage Spring, Front VieW.....ccce cece cccccccaces 6-76 


Vertical Positioning Locklever, Left Side View....6-78 


Decelerating Slide Spring, Front View....-..ccceues 6-79 
Shift Linkage and Shift Linkage Spring............ 6-80 
Horizontal Stop Slide Spring, Front Top View...... 6-81 
Type Box Position (Sprocket Feed) ...cceeceescccees 6-83 
Function Reset Bail Bla ices 6 cee ssid eae eisee's 22 26-84 
Function Reset Bail Spring, Top View..........cee0 6-85 


FIGURES-LETTERS Shift Code Bar Operating 
MECHATIDSM sob einci case) 5i'o evel Gio %esieiet deeded vaio Yel: etelce die. wee, ave ne tec avoveceins 6-87 


Keyboard Locklever Spring, Fight Side View........6-88 


Function Lever Spring, Function Pawl Spring, and 
Function Bar Spring, Right Side View.......6.. oe 2206-89 


Stunt Box Clip.......... BAGi ae eal la ase e te ere lo:ce'e as atte oe we e679 
Stripper Blade Drive Cam Position, Rear View......6-93 
Function Contact Spring..ccccrccccccccccccces eeies ate 6-94 
Unshift-on-Space Function Pawl, Right Side View...6-96 
Printing Carriage Lower Roller, Front View........6-97 
Type Box Carriage Roller Arm Spring, Front View...6-97 
Printing Carriage Position, Top VieW.......eec204-6798 
Printing Hammer Bearing Stud, Right Side View.....6-99 
Printing Track and Printing Hammer Plunger Spring, 


Operating Bail Spring, Yield Spring, and Operating 
Bail Latch Spring....esavereevverces 666i e1 oie ee eee ear 0 100 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
6-77. Printing Hammer Stop Bracket, Type Pallet Spring, 

and Printing BD oir eee ie 60 00 eieks ered Slee: Behe ere 6 evereeeO= 103 
6-78. Type Box Alignment. .cccccccccccccccccccccccccsee ee b—105 
6-79. Ribbon Reverse Spur Gear, Detent, and Detent 


Lever SPYALN Gi diane jetare Sree S is, aieiienbneio wes wie te Sere “o:5 otdreiecenare Om 1:06 


6-80. Ribbon-Feed Lever Bracket and Lever Spring, and 
Ribbon Ratchet Wheel Friction Spring, Left Side 


VLC Wisiste te Srdte creole: Brae tec" "ae ed Sie ener eire aie. 6 eee et ele te te Sree eleven Om 108 


6-81. Ribbon Lever Spring and Ribbon Tension Spring, 
Top VOW o. oeeleie ele eve ee eae 606 whee @ © 018066 0 60.0 Wo 0d bee 86 O— 110 


6-82. Line-Feed Clutch PhASing.. ccc cccccescccescsecseeesO-112 


6-83. Line-Feed Spur Gear Detent Eccentric, Platen 
Detent Bail Spring, Line-Feed Bar Release Lever 
Spring, and Line-Feed Bar Bellcrank Spring, Fight 
REAL Vi PCWe wae was aise oe 6 WO Sale BOSS Se bia oe ee ne Os eee sO lS 


6-84. Single-Double Line-Feed Stripper Bail Assembly 

SPYEINGS ec. sree ere ess ooh e. erat oro ew! 6 oe wees Sie etele 6. oe weve,6 «ere 115 
6-85. Paper Straightener Collar and Paper Straightener 

Lever Spring (Friction Feed) ....cccececcccesscece ee 6-116 
6-86. Paper Finger (Friction Feed), Front View..........6-117 
6-87. | Paper Finger Spring, Paper Pressure Bail Spring, and 


Pressure Roller Lever Spring (Friction Feed), 
Right STAC.“ VLC Weide: osdlésale ce e Cielo re Oy ase. Oho wee bee Saree ee ore ecOe UNI 


6-88. Left Margin (Sprocket Feed) ..cesccccccccesccvesseeO-120 
6-89. Printed Line and Sprocket Pin Separation (Sprocket 

FCC) 5: iid ila deh ioe: e) widlS eee wie aie ele Sera a leleehev bd Sie ene Sie we oe e1O EZ 
6-90. Platen End Play (Sprocket Feed), Front View.....-.6-123 
6-91. Paper Finger or Guide Bracket (Sprocket Feed) .....6-124 
6-92. Paper Guide and Sprocket Pin Spring (Sprocket 

POC) ca 6rd ie islei5 selec! wie ee 156 ter Sile vehi Wiel.e shee ce: 6. 98a 8 Sue's) a) eee 60 Om 126 
6-93. Paper Finger or Guide Bracket Shaft Spring and Latch 


Spring (Sprocket Feed) ..cccccccssecccesesccesceessO7 12/ 


1xxxix 


NAVELEX 0967-LP-625-5010 


Figure 


XC 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Selector Armature (RFI), Front View with Cover 
REMOVE diiiie Seer ee iS Bie RNS DS eee S OSS SR Oo See 8 8S 6 Seles 2 O— 129 


Selector Armature Alignment (RFI), Left Side View. 6-130 


Selector Armature Spring (RFI), Front View with 
Coils and Associated Bracket Removed from Base....6-130 


Selector Base (Magnets Energized - RFI), Front 


VTC Woosh ee: ola! roileca!o.cole-1e-o. 06: eie:10' oo-0 100 Lele e le ea. ecee ww er eceje wee OO 132 


Code Bar Guide Clearance and Code Lever Universal 
Bail Spring, Left VL OWede Se 0:8 0 ow bushel able e610 6206 0 660 2 O= 133 


Spacebar Bail Pivot, Bottom View......ceeseeeee ss 26-135 
Code Bar and Code Lever Clearance, Clutch Trip Bar 
Spring, Universal Code Bar, Code Bar Spring, and 
Lockbar SPLLN Gc ove. a! o.2eie dco eierwiehee cies Sree re ee lere wie eee eee sO 136 
Function Bail and Code Lever Clearance............6-138 


Code Bar Bail Latch Spring and Code Bar Bail......6-139 


Non-repeat Lever Spring and Code Bar Bail and 
Non-repeat Lever Clearance... ccc ce ccccccc creer ee - 6-140 


Universal Bail Latchlever (Preliminary) and 
Latchlever SPLIUNG 6. ee. Scaled 5.0 61a, 08a wld dieses aie oe. 6d oe ee 2 6— 141 


Universal Bail ExtensSion.......eeee sere eee ce eee ee 6-142 
Code. Bar’ Bail Spring sows ss see debi seein ee eaeee kes 66-143 
Code Bar Extension Spring....cccccrccccccescccceeeO—-145 
Clutch Shoe Lever, TOP VieW. ccc cece ccccccscccce ese 6-145 
Clutch Stop Lever and Stop Lever Spring...........6-146 
Clutch Latchlever Spring.....c.cccccccccccccccccce e 6-146 
Generator Clutch Shoe Lever Spring.......ceceeeeee 6-148 
Clutch Shoe Spring. ..ccccccccsccccccccccccccscsee ce 0-148 


Transfer Bail Detent Plate and Detent Latch 
SPLAT ei sicai aioe oe Sia Wise Sie Sew eee SiS. 6 ww) SE Cieiw were oes ob — 149 


Signal Contact Clearance, Contact Drive Link 
Spring and Contact SPLingecccccccccccccccccceseeee 6-150 


Figure 


6-115. 


6-116. 


6-117. 
6-118. 


6-119. 


6-120. 


6-121. 


6-122. 


6-123. 
6-124. 
6-125. 
6-126. 
6-127. 


6-128. 


6-129. 


6-130. 


6-131. 


6-132. 


6-133. 
6-134. 


6-135. 


NAVELEX 0967-LP- 625-5010 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Signal Contact Clearance Using Test Set...........6-152 


Signal Contact Clearance - Polar ("R" and "y" 
Combination) .ccccccccccccccvccscsccecscccscsceccsceseeeO- 153 


Transfer Lever Spring and Locking Bail Spring.....6-155 
Keyboard Lock Ball CHANNCG isis655 656 SOS owed Se Se Seis ess O— 156 


Ball Wedgelock and Ball Track Clearance 
(Preliminary) ..cc ccc cccccccccccccccccccsccccssseeeO-157 


Lock Ball End Play (Preliminary) .........2.2....22-6-158 


Ball Wedgelock, Ball End Play, and Universal Bail 
Latchlever (ERNAL) so: 6: eee 6.8:6 6 0r8 6 6 0 ois alee ee eee 0 68'e0'0'6 67 159 


Plunger Spring and Local Line-Feed Trip Link 
SPL LG isila reas aoe. 0) 0 Sian SiGe le 5 aie 6 bee Se ove ele eis ove e ee s0e-@ oie, = 16.0 


Code: LEver Spring .d <6.<5.6< Sas 6-66 ea oS weeeaceees 67162 
Local Carriage:Return Function Bail Spring........6-162 
Margin Indicator Spring... .cccsccccccccccccccees ee 6-163 
Perforator Alignment.....cccccccccccscccsscscecese 6-164 
Follower Lever Spring and Code Bar Bail...........6-166 


Punch Slide Latch Spring, Code Bar Extension 
and Punch Slide Latch....ccccccccccccccccccceseeeeO-167 


Perforator Clutch Release Trip and Trip Bar Link 
Return SPEENG soi oo ive Sere oye ese r0ld. Wie Wee wie eee everace: ies ee eus ee OO — 168 


Code Bar Extension Blocking Assembly and 
Extension Bail SPELNG oie: eee eiidvle sé wie 6660 10a ase! e'e 06 eevee O- 170 


Detent Lever SPELLING 6:.6:i0' oe tee: 60's: 6 0:'s)i0)eceie, evelee cee 0:0 00,800 6 VIA 


Keyboard Control Switch, Reset Lever Spring, and 
Cam Follower SDEANG eioiere ais ere ciele eke were Sie Slee ee oleic weeebe ti 1 


Synchronous Motor PoSitioning....c.cccccccccccceeee 6-173 
Intermediate Gear Bracket.....ccccccccccsccccceee 6-174 


Mounting Typing Unit on Keyboard, Top View........6-175 


xci 


NAVELEX 0967-LP-625-5010 


Figure 
6-136. 
6-137. 
6-138. 
6-139. 
6-140. 


6-141. 


6-142. 


6-143. 


6-144. 
6-145. 
6-146. 
6-147. 


6-148. 


6-149, 
6-150. 
6= 151. 


6-152. 


6-153. 
6-154, 
6-155. 


6-156. 


6-157. 


xcii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Signal Generator Frame, Rear VieW.....sceeeeeeeee 6-176 
Function Clutch Shoe Lever and Drum End Play......6-177 
Clutch Shoe Lever Spring. ..ccccccccccccccccccceess6-178 
Clutch Shoe “Spring ss.66:58 Ses ws ores eee eee eee es O- 180 
Rocker Bail, Rear VieW. cece cccccescccccecscceseses 6-181 


Rocker Bail Guide Bracket, Typing and Non-typing 
POEL EOKAEOL & idee o6 Se Wile ese Wie 0 1882s ore eves) 0) 6 Mele se 6 ee eee 2 OH ABZ 


Function Clutch Trip Lever and Reset Arm, Right 
Side VDC Wee sooo iso S 0 aero: 6 wei ee 6086) elie Sue's '* Sie sie’ 6 s.01e ee eie oe O— 183 


Main Trip Lever and Function Clutch Release 
SPL LNG oieie severe ee ee Sie ee ieele Sree wise ls wore) 'o@ wt aleve ei s'eleere esere Oe 185 


Main Trip Lever Spring......cccccccccccccsccccssse ce 0-186 
Release Downstop Bracket...c.ccsccccccccccccccscecese 6-187 
Function Clutch Latchlever Spring, Rear View......6-188 
Toggle Bail Eccentric (Preliminary) ...............6-189 


Toggle Operating Arm and Perforator Drive Link 
SPL UNG 6 ose sais 5s eile ne a ee aise, Sa ews See Ree Sete ered: 6 ore o's we 080-190 


Reset Bail Trip Lever @eeeee*ee*eeseeeseeseeeeeseeeeeeeeeeesee @ 6- 1 92 
Latchlever Clearance. ccccccccccccccccsccccccccecees0—-193 
Feed Pawl (Preliminary) @eeeeoeee*ee#*dseeseeenseeesveeseeeseeseeeeeee 6-194 


Tape Guide Spring (Tape Chute) and Tape Guide 
Assembly SPLLNG oils’ ei55-0:15 6s wie eee 66 00's Wie 600 eae wie Selene eee O— 195 


Tape Shoe Torsion Spring. .c.ccccccccccccccccscceeee6-195 
Tape GlIL:C Sin 6 eee 0 ote W We Cie: who ele eo) eleléie elele <6e eb ele @ Se wees Oo NOT 
Tape Depressor Slide Spring....cccccccccccccccceeee 6-197 


Tape Guide Spring (On Units Not Equipped with Tape 
Guide Ad justing PLACES), 6 eee ee eite ee wie eee 6.00 be Ce eee 6 b= 198 


Tape Guide (On Units Not Equipped with Tape Guide 
Adjusting PL AEC) seis, cide Siete 6g areas. 6s ae eile's a eS elale o's Bes OT N98 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


6-158. Feed Pawl SPELNG oxeire-5. 5. a state eres See 5 oS Sere Sti oe! witisre.c eee = 199 
6-159. Detent Lever SPE UN Gis S255 5 ese, eerie esi: ere teres S erence sis 6-— 200 


6-160. Perforator Position (Preliminary and Final) 
(Non-typing Perforator Only)......ccceccccceveee es 6-200 


6-161. Perforator Position (Spring Retracted and Power 
Retracted Punch Unit) (Typing Perforator Only)....6-202 


6-162. Punch Slide Downstop Position (Chadless Tape 
MeEChaniSmM) ...cccc ccc cccccccccccccccscccscsccccsese ce O—204 


6-163. Punch Pin Penetration and Punch Slide Guide 
Position (Chadless Tape Mechanism) ........2.222.2-6-205 


6-164. Feed Holes Spacing (Preliminary and Final) 
(Chadless Tape Mechanism) .....ccccccccccccccesses 26-206 


6-165. Detent Lever (Chadless Tape Mechanism) ..........-.6-208 


6-166. Feed Hole Lateral Alignment (Chadless Tape 
MechaniSM) 2... cece cccccccccccccccccccsccseccceseee e210 


6-167. Punch Slide Spring (Chadless Tape Mechanism)......6-211 
6-168. Retractor Bail Springs (Chadless Tape Mechanism) ..6-212 
6-169. Tape Guide Spring (Chadless Tape Mechanism).......6-213 
6-170. Punch Pin Penetration, Punch Slide Guide, and 

Punch Slide Downstop Position (Fully Perforated 


Tape MechaniSM) cc ccccccsccccccccsesccccesecsvecessO-2I14 


6-171. Punch Slide Spring (Fully Perforated Tape 
MeChan ism) osc ssesccieeeee ce ceeeseswesececceeesceeewe Oo 2ts 


6-172. Tape Guide Spring (Punch Block) (Fully Perforated 
Tape MechaniSm) ...cccccccccccccccccsccsccccccsseessO—-2I17 


6-173. Feed Hole Spacing (Fully Perforated Tape With 
Indentations of Feed Wheel Fully Punched Out).....6-218 


6-174. Feed Wheel Indentation Alignment (Fully Perforated 
Tape With Indentations of Feed Wheel Fully Punched 


QUITE) aie co ein sos wae S S05 [5's Sis 0a ia bie oie ie aio h elie eel e ene iecereve veces wie O— 220 
6-175. Feed Hole Spacing (Final) (Fully Perforated Tape 

With Indentations of Feed Wheel Between Feed 

HOLOS) esate vee cle eieieoneiie eileceve Sieceiereie es ee. e oS0: ieee eee e032 6. 0 221 


xciii 


NAVELEX 0967-LP-625-50 10 


Figure 


6-176. 


6-177. 


6-178. 
6-179. 
6-180. 
6-181. 
6-182. 


6-183. 


6-184, 


6-185. 
6-186. 
6-187. 
6-188. 


6-189. 


6-190. 


6-191. 


6-192. 
6-193. 
6-194. 
6-195. 
6-196. 
6-197. 


xCiv 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Feed Hole Lateral Alignment and Detent (Fully 
Perforated Tape With Indentations of Feed Wheel 
Between Feed HOleS) ..cccccccsccccccsccsecccscceseseeO—223 


Pushbar Operating Blade (Preliminary) and 
Bellcrank Springs (FIVE) ccc ccc ccc ccc ccc ccc ccccseeeO—224 


Pushbar Operating Blade (Final), Top View.........6-226 
Rocker Bail Pilot Stud, Top View.......ceeeseeeee 6-227 
Number 5 Pulse Beam Spring, Top View.......eeee2.26-227 
FUNCELON BOXs-ss:s'e ss SSS see ee Cian ws eee oss Sea wek oeb= 228 
Transfer Mounting Bracket, Front View.............6-230 


LETTERS-FIGURES Yield Arms, FIGURES Arm Assembly 
Spring, and FIGURES Extension Arm Spring..........6-231 


LETTERS-FIGURES Yield Arms, LETTERS Arm Assembly 
Spring, and LETTERS Extension Arm Spring..........6-232 


Lifter Arm, REar VieW. cece cece cece cece ccc secsees se 6-234 
Lifter Arm Eccentric Screw, Rear VieWw....cseeseee e 6-236 
LOCKLIEVELr, REA VL CW so ei6 5S sere eieie-s eel eieiece Sarde Se ete 2450 — 237 
Locklever Trip Post, Rear VieW.....ccccccccesceee 2 6-238 


Corrector Drive Link Spring (Non-yielding), Top 
VLC Wii 5 os See See ek aS Sw SSS eee eee Se So SE See Sw OH 239 


Function Blade Springs, Lifter Spring and Lifter 
Toggle Link Spring, Rear VieW.....ccccccccccceee ss. 6-241 


Oscillating Bail Drive Link and Bail Pivot, Top 


VLC Wis 50m. 5 50S Ma Oye OSS SRO SSE SES Swe SOT 2d 
Axial Sector Alignment.....cccccccccccccccssccceesO—244 
Eccentric Shaft Detent Lever Spring, Top View.....6-245 
Axial Output Rack Guide Roller, Top View..........6-245 
Pushbar Guide Bracket, Front View......cceecceeee e 6-246 
Axial Corrector (Non-yielding), Top View..........6-247 


Idler Gear Eccentric SHALE 64 ek eis ere ee ss 06 we es 6 es O= 248 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 
6-198. Corrector Drive Link Extension Spring and Axial 
Corrector (Yielding) ....ccccccccccccccccccccccscee O—249 
6-199. Rotary Correcting Lever (Sheet 1 of 2)............6-251 
6-199. Rotary Correcting Lever (Sheet 2 of 2)............6-252 


6-200. Printing Trip Link, Trip Link Spring, Latch Spring, 
anda Accelerator SPY UNG’ se: si-aiie eS ose So ole were SS lee dese oe SOS 253 


6-201. Print. Hanmer Springs sss266000 vvedes sive eee eves 69 255 
6-202. Ribbon Carrier (Fully Perforated Tape), Top View..6-256 
6-203. Print Hammer (Preliminary and Final) and Type 


Wheel Positioning (Fully Perforated Tape), Front 


VICW 6 oS bebe SS aS ele ee SSeS ska tere Dawe hee eee ee O27 
6-204. Ribbon Carrier (Chadless Tape), Top View..........6-259 
6-205. Type Wheel (Chadless Tape) .....ccccccccccccccceeseeO—260 
6-206. Print Hammer (ChadlessS Tape) ......ccceccccceeeeses 6-261 


6-207. Drive Arm, Feed Pawl Spring, and Ratchet Wheel 
Torque Spring, Front VieW....cccccccccccccccsseeesO—261 


6-208. Drive Arm Spring and Detent Springs, Rear View....6-263 
6-209. Selector Clutch Shoe Lever, Right Side View.......6-264 


6-210. Selector and Function Clutch Shoe Lever Spring, 
Front WT CW Ssee 6 0 ee bw 0S wee oe 0 WS iele Wiel e Wie e Ohe Be we eee OU ZOD 


6-211. Selector and Function Clutch Shoe Spring, 
PRONE: VLCW se e:s'8oisseie ops e WSS eS ea We es SiS pe eae eee ewe O> 200 


6-212. Selector Armature... ccc cc cccccccccccccccccccccce. 0-267 
6-213. Selector Armature Downstop (Preliminary), Front 

ViCWe eed twee eee ie eS hee ae Sees ekiatedebeesece eae Om 207 
6-214. Selector Armature Spring (Preliminary) (Single 


Antifreeze Button Unit), Front View...............6-269 


6-215. Selector Armature Spring (Preliminary and Final) 
(Two-Antifreeze Button Units), Front View.........6-270 


6-216. Selector Magnet Bracket, Front View..........22222-6-271 


xCV 


NAVELEX 0967-LP-625-5010 


Figure 


6-217. 


6-218. 
6-219. 
6-220. 
6-221. 
6-222. 
6-223. 


6-224. 


6-225. 


6-226. 
6-227. 


6-228. 


6-229. 


6-230. 
6-231. 
6-232. 


6-233. 


6-234, 
6-235. 
6-236. 
6-237. 
6-238. 
6-239. 


xCVvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Selector Magnet Bracket Marking Locklever, Front 
VG QW iw eise: 69 196% 10 tw re wie a0 ene 6ow) We Wel ele oie 66 See) oie 6 #0 @ eee ew OM DES 


Marking Locklever Spring, Front View..........ee0. 6-273 
Selector Armature Downstop (Final), Front View....6-274 
Selector Pushlever Spring... .ccccccccccccccccccccce 6-275 
Selector Lever SPLinG ss ois-ese es Sb se Wo Ose Se So See es 6-275 


Selector Clutch Drum End Play, Right Side View....6-277 


Pushlever Reset Bail Spring, Front View........e.e. 6-277 
Selector Clutch Latchlever Spring and Spacing 

Locklever Spring, Front View. ...cccccccccccccccace 6-278 
Range Finder Knob Phasing and Selector Clutch 

Stop Arm, Front VieW..cccccccccccccccccsccccccscces €-280 
Start Lever Spring, Front VieW.....ceaeccccccceces 6-281 
Selector Cam Lubricator, Front VieW.....cccccccces 6-283 


Function Clutch Shoe Lever and Clutch Drum End 
Play for One-Shaft Units, Right Side View....... »-6-283 


Function Clutch Drum End Play For Two-Shaft Units, 
Right Side VL CWies ao eS wis lal ene Sone ee ee ee Sk ee oes a we ber eee O— 285 


Function Clutch Trip Lever, Right Side View....... 6-285 
Reset Arm, Right Side VieW.... ccc ccc ccc ccccccce 6-286 
Function Clutch Latchlever Spring, Rear View...... 6-287 
Trip Cam Follower Lever (Preliminary) and Reset 

Bail Trip Lever Spring, Front VieWw.......ceeeereee 6-289 
Cam Follower Lever Spring, Front View.........eeee 6-290 
Cam Follower Roller, Rear VieW...cccccccscccsceces 6-290 


Cam Follower Roller Alignment, Right Side View....6-292 
Function Clutch Release Lever Spring, Front View. .6-293 
Release Lever Downstop Bracket, Front View........ 6-294 


Punch Mounting Plate (Preliminary), Front View....6-295 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


6-240. Punch Mounting Plate (Final), Front View..........6-296 
6-241. Toggle Bail Eccentric (Preliminary), Front View...6-297 


6-242. Toggle Operating Arm and Perforator Drive Link 
SPF UN Giese 0's: 6's 0 oes 0018.0, © aie! 6 0050.0 6.0 0.6;0)6%0)05e 6 eles. 6 wie sie's 2 0-298 


6-243. Latchlever Clearance, Front VieW...ccccccccceseeee 6-300 
6-244, Feed Pawl, Front View. .ccccccccccccscsscccscesess ce 6-300 
6-245. Feed Pawl Spring, FrOnt View... cccccccccccccccc ces 6-302 
6-246. Detent Lever Spring, Front VieW....ecccccccscceee - 6-302 
6-247. Tape Shoe Torsion Spring, Front View..............6-303 
6-248. Tape Depressor Slide Spring, Front View...........6-303 
6-249. Tape Guide, Front. VieW sss sek asaneeiceceseda sce eese s O- 304 
6-250. Tape Guide Spring, Front VieW......cccecccccccese e 6-305 


6-251. Punch Pin Penetration and Punch Slide Guide (For 
Chadless Tape), Left Side View.........2eceeee eee e 6-305 


6-252. Punch Slide Downstop Plate Position (For Chadless 
Tape), FrOnt VieW... cc cccccccccccccccccccccccccee es 0-306 


6-253. Reperforator Mounting and Ten Characters per Inch 
(Preliminary and Final) (For Chadless Tape), 
Front VE CWis 6 e565 0.5056 Sree level a ol oi ese 6 elele ve be bielere Hes See ee «0-308 
6-254, Detent Lever for Chadless Tape, Front View........6-311 
6-255. Feed Hole Lateral Alignment.......ccccccccccceee ee 6-312 


6-256. Punch Slide Spring (For Chadless Tape), Front 


VL OW is 6 S56. sole wie OS Serco tasers Ce Sse-eiele Klee ose 66 res eae ee lb= 314 


6-257. Retractor Bail Compression Springs (For Chadless 
Tape), Left Side View... ccc cc ccc cs cccccccccccce es 0-314 


6-258. Retractor Bail Compression and Tension Springs 
(Combined) (For Chadless Tape), Front View........6-315 


6-259. Bias Spring (Tape Chute) and Tape Guide Assembly 
Spring (For Chadless Tape), Top View.......2.....-6-316 


6-260. Bias Spring (Punch Block) (For Chadless Tape) .....6-318 


xcvii 


NAVELEX 0967-LP-6 25-5010 


6-266. 


-6=167. 


6-269. 


6-270. 
6-271. 
6-272. 
6-273. 
6-274, 


6-275. 


6-276. 


6-277. 


6-278. 


xceviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Punch Slide Latch Spring (For Fully Perforated 
Tape), Front WE OW Sid. 5 oo er eciel erase aiSi ay ele kb eeretete Cue acel is exéee 0319 


Punch Pin Penetration (For Fully Perforated Tape), 
Left Side VE CWS e.o6E eS ih Seer eeie WW cle ee Reet Re Sees ee OH 31 


Punch Slide Downstop Position and Punch Slide Guide 
(Final) (For Fully Perforated Tape), Front View...6-320 


Punch Slide Spring (For Fully Perforated Tape), 
Front WE CW ob.) eieG Siew es oe Oe Sie Nw ele. 0iw ww 6 8 wi eie'S eres we oe e322 


Tape Guide Assembly Spring and Bias Spring (Tape 
Chute) (For Fully Perforated Tape), Top View.......6-322 


Bias Spring (Punch Block) (For Fully Perforated 
TADE) 0. 6s 66 60 Oe 0 00 6 CCN 00000 Oe Cee CO 6a 86 ee Ob — 323 


Ten Characters Per Inch (Final) (For Fully Perforated 
Tape With Indentations of Feed Wheel Between Feed 
Holes) , Front View. .cccccccccccccccccccccccccceeceO—324 
Lateral and Front-to-Rear Feed Wheel Position Detent 
(For Fully Perforated Tape With Indentation of Feed 
Holes) , Front View. .cccccccccccccccsccccccccccece se 0-326 


Pushbar Operating Blade (Preliminary) and Bellcrank 
SpringS, Front View... cccccccccccccccccccccscess ee 6-328 


Shoulder Clearance, Top View......eccccccesccsceee 06-330 
Centering Clearance, Top VieWw.....cccscccesceasee 26-330 
Number 5 Pulse Beam Spring, Top View........e.2-..6-331 
Function BOOMS: Gieva-i6 o.oo 8 We ale 8644 Woes 0ca6) 8 50 w ee a ee eevee — 332 
Pushbar Location, Front View....cccccccsccccceeee e 0-333 
LETTERS-FIGURES Yield Arms, FIGURES Arm Assembly 
Spring, and FIGURES Extension Arm Spring, Front 

VE CW ieee eee e- 0. Sie ete ele ee Cle Bike bo aid 016 0 Os COW Sle eae Boe Sew 0=— 335 
LETTERS-FIGURES Yield Arms, LETTERS Arm Assembly 
Spring, and LETTERS Extension Arm Spring, 

Front VTL OW 6 oore So 6.66 Sis we 0 Ole 6 Wie CBee OC OS OSs O06 wl SS See O— 336 


Cam Follower Roller Arm Position, Rear View.......6-—338 


Lifter Operating Range, Rear VieWw.......ceeeeeee ee 6-340 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


6-279. Toggle Link, Rear VLOW 6:60 6 sees 0 a6 i0 wee ees e000 oe sees OS O41 
6-280. Toggle Trip Arm, Rear VieW. ... ccc eee cc cc ccc eee ee e 6-342 


6-281. Lifter Toggle Link Spring, Function Blade Springs, 
and Lifter Spring, Rear View....ccccccccccccccceee 06-343 


6-282. Correcting Drive Link Spring (Non-Yielding), Top 


VL GW fo ase aia: 6c Se 0 ey 6 'e 16 eee lS, See 0d 605 ie be ai. Sie ee ee oS oes wee OK SHH 
6-283. Oscillating Bail Drive Link and Pivot, Top View...6-346 
6-284. Axial Sector Alignment... ccccccccccccccccccccce ec 6-348 
6-285. Eccentric Shaft Detent Lever Spring, Top View.....6-349 
6-286. Axial Output Rack Guide Roller, Top View..........6—-350 
6-287. Pushbar Guide Bracket, Front View....cccccceceees 26-351 
6-288. Correcting Drive Link (Non-Yielding), Top View....6-352 
6-289. Type Wheel Rack Clearance... cccccccccccccccccc ec c6—393 


6-290. Corrector Drive Link Extension Spring and Axial 
Corrector (Yielding), Top View.....cccccccccceeeee 6-354 


6-291. Rotary Corrector Meshe.cesccccccccccesecccecccee es s6-355 
6-292. Rotary COrrector Arm... cccccccccccccccccccsccceseee 0-307 
6-293. Printing Latch, Left Side Views........22seceeee se 6-358 


6-294. Print Hammer Return Spring, Accelerator Spring, and 
Accelerator Latch Spring, Left Side View..........6—360 


6-295. Print Hammer Trip Lever Spring, Front View........6-361 
6-296. Ribbon Carrier (For Chadless Tape), Top View......6-363 


6-297. Type Wheel (Preliminary and Final) (For Chadless 
Tape), Front View. ...ccccccccccccccccccccscccccces 6-364 


6-298. Print Hammer (For Chadless Tape), Front View......6-365 


6-299. Ribbon Carrier (For Fully Perforated Tape), Top 


VV OW oooh. ood erie Sieree 6S Se S00 6 lw eee O6ie OSL ele 6 6 6% bie wise atevee OK SOG 


6-300. Type Wheel (Preliminary and Final) (For Fully 
Perforated Tape), Front VieW.....ccccccccsceecee ee 6-368 


xcix 


NAVELEX 0967-LP-625-5010 


Figure 


6-301. 


6-302. 


6-303. 


6-304. 


6-305. 


6-306. 


6-307. 


6-308. 


6-309. 


6-310. 


6-311. 


6-312. 


6-313. 


6-314. 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Print Hammer (For Fully Perforated Tape), Front 


VVC Wied ici Se iaere lee Sede ie ee Seale ce weienSue Sete Cele oneal ei oie 0.0/6 2 68s 6eeee b= 369 


Feed Pawl Spring, Ratchet Wheel Torque Spring and 
DYIVE ALM. wee cece cccccccccccccccccccccccccsseceessO—-3/0 


Clamp Plate Screw with Disk, Clamp Plate Spring, 
and Tape Platform, Front VieW....cccecccceccesee ee 6-372 


Chad Chute Assembly for Keyboard Typing 
Reperforator, Left Side View... ...ccccccccccceeee - 6-373 


Chad Chute Assembly for Auxiliary Typing 
Reperforator, Front VieEW....ccccccccccccsccccsesse6—374 


Tape Guide Chute for Auxiliary Typing Reperforator, 
Left Side V LO Wie ie bie 6 ie ele ieiaeiS¥0is 06 60'S. 60S 8.0 ere 00a 6 oe ee OH 316 


Tape-Out Switch Assembly, Switch Lever Spring, 
Tape-Out Lever Spring, and Tape-Out Lever.........6-377 


Intermediate Drive Assembly, Timing Belt, and 
Pape; CONEAINE ¢ ii. Sos Sislet ee cow Sew eee) Ss be wees eee OTTO 


Clutch Shoe Lever Spring and Clutch Shoe Springs, 
Rear WRC We 525 ei oie eha re ene Sirona cele e lens ele eie aioe. o wierd eeveteie és avere/ O38 1 


Clutch Shoe Lever, Left Side View................-6-382 


Clutch Trip Lever, Clutch Trip Lever Spring, and 
Clutch Latchlever SDELNG s o:6:<'3 Siete) aie: Soke jee t oes 0S ase eee 303 


Clutch Magnet Assembly (Preliminary - Core 

Clearance and Armature Bail Clearance), Rear 

VEO Wieiio 0 ieee 6 io-S 626: Wie ete 6 ele 6 wide afer 6856 8 6 e068! eis 6 Sie 050-60 ee O— 385 
Clutch Magnet Assembly (Preliminary - Main Bail 
Latch/Armature Bail Extension Clearance), 

Rear Vit CS Wie a Sic we. bie. ewido. 6 hbo 61d 6 Biel 6! 6.0 5el0l’ e's 0 e eeceie ec 0-386 
Clutch Magnet Assembly (Preliminary - Main Bail/ 

Main Bail Latch/Armature Clearance), Main Bail Latch 
Spring, and Armature Bail Spring, Rear View.......6-388 
Tape Toso se S5 oe Soo eo Sie NS Wr ci a abe SITS. 0.0 BO ie bi Sie-S88 a OT S370 
Tape GUC sod tess ek ose eter ee we: Bie eho 66 oe w 1S Sw OS eee eee 392 


Start-Stop Detent Bail Spring, Rear View..........6-393 


Figure 


6-318. 


6-319. 
6-320. 
6-321. 


6-322. 


6-323. 


6-324. 


6-325. 


6-326. 


6-327. 


6-328. 


6-329. 
6-330. 
6-331. 
6-332. 
6-333. 
6-334. 


6=335; 


6-336. 


6-337. 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 
Tape Lid Release Plunger Spring and Tape Lid 
Spring, Right Side View... ..cecccccccccccccccees es 6-393 
Tape Guideplate, Front View..........ee eee eee eee 2 6-394 
Top Plate, Front VieW...cccccccccccccceccccccce ee e 0-396 


Coverplate and Coverplate Detent Spring...........6-398 


Tape-Out Contact Assembly, Tape-Out Sensing Pin 
Spring, and Tape-Out Contact Bracket, Front View..6-399 


Tape-Out Sensing Pin, Depressor Bail Torsion 
Spring, and Intermediate Tape-Out Bail Spring, 
Front VL COW ead 0 66 0 a5 o8 o 0c wel eiele Sele breeele 8 6 be ie'e's.0 6 6-401 


Tape-Out Sensing Pin (For Units Equipped With 
Tape Lid Sensing Lever), Front View.......22ee2-- 26-403 


Start-Stop Switch Bracket and Tight-Tape Start-Stop 
Contact Spring... cccccccccccccccvccccccsccesccee ee 0-405 


Start-Stop Switch Bracket (For Units Equipped With 
Tape Lid Sensing LEVEL) ...ccceccccc cece ccccccce ce s 6-406 


Tight-Tape Intermediate Arm and Intermediate Arm 
Spring, REar VieW. .. cece ccccccccccccccccccccccc es O- 408 


Main Bail Spring, Feed Ratchet Detent Spring and 
Main Bail Trip Lever, Front View. ......csceeeeee ee e 6-409 


Main Bail, Front View... cccccccccccccccccscccecee e 0-411 
Sensing Pin Spring, Front VieW.......ccccccccee ee -6-412 
Feed Wheel Detent, Top VieW... cece cccccccccee se ee 6-412 
Feed Pawl and Feed Pawl Spring, Rear View.........6-414 
Transfer Lever Spring, Rear VieW......ceeeeeeee ee e 6-415 
Locking Bail Spring, Front View..........eeeee022-- 6-416 


Transfer Bail Stabilizer and Stabilizer Spring, 
PEONG ViCWs oie 0's 555 ose Seles Sa Wn a ole eee = WeRle ew wee See Om eT 


Signal Contact Clearance, Drive Link Spring, and 
Signal Contact Spring, Right Side Top View........6-419 


Signal Contacts - Electrical, Front View..........6-421 


ci 


NAVELEX 0967-LP-625-5010 


Figure 


6-338. 


6-339. 
6-340. 
6-341. 
6-342. 
6-343. 
6-344, 


6-345. 


6-346. 
6-347. 
6-348. 


6-349. 


6-350. 
6-351. 
6-352. 
6-353. 
6-354, 
6-355. 
6-356. 
6-357. 
6-358. 


6-359. 


6-360. 
6-361. 


cii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Intermediate Gear - Transmitter Distributor Gear 


Backlash. .ccccccccccccccccccccccccccccvcccccccccs eo O-426 
Motor PoSitioning....ccccccccccccccccccccccccccce cc 6—-428 
Centrifugal Switch, Side View......cccccccccccee ee 6-429 
Governor Contact and Contact Backstop.............6-431 
Governor BruSh Spring. ccwacccccccccccccccccccccce e 6-432 
Motor Speed Adjustment... cccccccccecccccccccccccs e 6-433 
MOtor BruSheS.ccccccccccccccsccscccccccccccccccce oO 434 


Plastic Type Axial Fan Cable Clamp Interference, 
Right Rear View... ccccccccccccccccccccccccccccc cc se 0-435 


Dome Centering. cccccccccccccccccccccssccccccssecee s 0-436 
Dome TC Ree bei e ocd 255. 6 ocev ee. oa le we eie el aS 3.6508 Sw elawasieee OT U3 
Torsion BAY 65:05 oi.50: wis evinnio. vee ioreieiere Wo jeieeleloceie sete eee 6 wee lee SOTO SS 


Left, Right, and Middle Top Doors and Right 
Front DO OL a 6: 06:6 ob oS Bie 6 oe Clb 0¥0 0.0016 ere laa Osa ie See ee eve 0-440 


Left Front DOOr..cccccccccccccccccccccccccccccces cb Hh] 
Paper Guide and Window... ....cccccccccccccccccce se 6-442 
Lamp /POSICLONs gi Meee Se owed sae wee wea deans eee O43 
CVA LS oooh 0 ois ee. oe wee Sidra Shree ache eee we Goes aw Scere owes cere ON 
COPYNO LAG rs iss 555 6. Svs Ss Sisters Sere wae wis die. weecw was oc gee 7 ANG 
Cabinet Armature Spring Tension...........eeee002-6-4h6 
Cabinet Remote Signal Bell....cccc ccc ccc cece cee ee oO 4h7 
Chad Chute and Chad Bin Assemblies.........2...2-- 6-448 
Message Tray POSLELOM .\s.0:40-4 6s os Nee aetee ow ees e a eee. OT 489 


Stop Armature Spring, Intermediate Lever Spring, 
Start Armature Spring, and Start Magnet Core......6—-450 


Switch POSitiOn.. .ccccccccccccccvccccccccc ccccc sc ee 6-452 


Middle Contact Spring. <.4swiw ses eca Cane es Sane cans 6-453 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


6-362. Outer Contact Spring and Inner Contact Spring 


GAD 6 .o seveiiaie: © 6le wie, 100050) 656.006. wie ee) 0! 6 00.0 050! 6 0. 6)6.6) 6) e's ee eee 9:60 OS BOE 
6-363. Electrical Service Unit Armature Spring Tension...6-455 
6-364. Electrical Service Unit Remote Signal Bell........6-455 
6-365. Electrical Service Unit Line Test Key...........-- 6-456 
6-366. Spacing Clutch Trip Lever, Left View..............6-458 
6-367. Clutch Trip Lever Spring, Left View.........22022.6-459 


6-368. Operating Lever Extension Link and Extension 
Link Spring, Left Side View. ......cccccccccccceee -0-460 


6-369. Operating Lever Adjusting Plate, Left Side View...6-462 


6-370. Trip Lever Arm Latch Bail and Latch Bail Spring, 
Left Side VL OW i oie ieee a oS one ale ow ore os 6006S os weal ewe O— 463 


. $ 
( 6-371. Intermediate Bail Spring and Latch Bail Adjusting ‘ 
tho Plate, Left Side ViMCW soe we SS So we SS Wee woe elec 463 
6-372. Cam Plate Stripper Bail, Horizontal Tabulator 
Slide Arm Spring, and Operating Lever Cam Arm 
Spring, Left Side VOW oie seit b 6 eee Bowe wae os eke wee oO 465 


6-373. Spacing Cutout Transfer Bail Set Collar, Bottom 


VDC Wino 656 ooo es Sve 0) nile ie! ole oie 6 Si evevle 6, 66 06 S's eles 6 o'ees ee seis 07 466 


6-374. Right Margin and Space Suppression Bypass Spring, 
Right Side VM OWiee Sn leo) be ele Se 8 eed e'8 10'erare ereiale le bie ase a etevee O- 467 


6-375. Tabulator Pawl (Preliminary), Front View..........6-468 
6-376. Blocking Lever Return Spring, Tabulator Pawl- 

Vertical (Final), and Tabulator Pawl Spring, 

Front VL CW ark oie Sie eee Boe ie we wie here e368 e's ile! a! wane etee eae eee 0-470 
6-377. Tabulator Pawl-Horizontal (Final) ..........22..22..-6-472 
6-378. Tabulator Stop Setting, Front View................6-474 
6-379. Transmitter Control Contact Gap, Left Side View...6-475 


6-380. Transmitter Control Contact Spring, Left Side 


ACW Sick cake a ae ta eee Ge ee Emenee eaten OONTS 


ciii 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 

6-381. Page Feed-Out Gear Play, Mounting Bracket, Indexing 
Disk, and Switch Operating Arm (Transmitter Control), 
Left Side VV OW io 6b: 0. ele wile 008s 60-0 Siee eid Sande 6 ewe weeteees O- 477 


6-382. Pointer, Blocking Arm, and Blocking Arm Spring, 
Left Side VL OCWiw ocar bie ho ale! ool ew ere Siete Bie ere Slate ele ewes e008 6 O-4T9 


6-383. Type Box Clutch Trip Lever (Selective Calling Units, 

With or Without Off-Line Shift Solenoid), Left 

Side Vi OW ie 6 end a5 ee: oe SSeS She: ChE eS wee eel eSe S18 Bele eo O- 480 
6-384. Print Suppressor Code Bar Spring, Front View......6-482 
6-385. Code Bar Shift Mechanism, Condition Code (Zero) 

Code Bar Shift Mechanism, and Off-Line Shift 

Solenoid Bracket Assembly, Front View........2.---6-482 


6-386. Blocking Bail, Off-Line Stunt Shift Solenoid Spring, 
and Type Box Clutch Suppression Arm, Front View... 6-484 


6-387. Condition Code Shift Fork Spring, Front View......6-486 


6-388. Automatic Carriage Return/Line-Feed Blocking Slide j 
Spring, Top VE OW ese ee 656 6 a oe wee ee ee ce ee @ ave cee w o's 6-486 © ie 


6-389. Camming Bail Spring, Front View......ccecscccccec es 6-487 
6-390. Camming Bail Stop Arm, Front VieW. ce ccccccccccccc ec 6-487 
6-391. FIGURES Stunt Box Contact, Right Side View........6-488 


6-392. zero Code Bar Shift Mechanism and Suppression 
Code Bar MechanisSm.. sc cccicccececceswcsecescesee ee 6-489 


6-393. Function Clutch Trip Lever and Solenoid Plunger 
Spring, Left SIE ViEW..cwccscccsesreteccesscece ee 6-491 


6-394. Suppression Bail Adjusting Bracket, Top View......6-493 
6-395. Reset Bail Operating Spring, Left Side View.......6-493 
6-396. Carriage Return TOV CL 6 65s ee SS Sei EE eh oe web O94 


6-397. Switch Position and Switch Bracket Spring, Rear 


VTC Wisieie: os 6a oe 6 ce bee Owe Cie ei ete ee were ele, OY 6 %.bia Boe eb. 6s6 eee oe O- 496 
6-398. Switch Operating Lever, Right Side View...........6-496 
6-399. Page Feed-Out Gear Play, Mounting Bracket, Indexing 


Disk, and Vertical Tabulator Slide Retainer, Left 
Side VieW. . ccc ecccesc cece cccceweccvesosceeccesec es Ob 497 


Civ 


NAVELEX 0967-LP- 625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


6-400. Page Feed-Out Index Plate Position, Blocking Lever, 
Pointer, and Switch Contact Pressure, Left Side 


| VRC Wie oSiee eile S enelee 6 eae eles eee. 6 516 0 ere 6 eee eee a0 6 2 siete O— 500 


6-401. Transmitter Control Switch for Transfer Type 
Contacts, Left Side View... cccccccccccccseseess 6-501 


6-402. Transmitter Control Switch for Single-Contact Type 
Control, Tabulation Index Plate Position, and 
Blocking Lever Spring, Left Side View.............6-503 


6-403. Switch Contacts for Transfer Type Control Switch 
(Transmitter Control Only), Left Side View........6-505 


6-404. Tabulator Bail Spring, Left Side View.............6-507 
6-405. Form-Out Pawl Spring, Left Side View..............6-507 
6-406. Line-Feed Clutch Trip Lever Spring, Rear View.....6-508 
6-407. Stunt Box Switch Spring... ..cccccccccccccccccccee ee 6-508 


¢ 6-408. Contact Mounting Bracket, Contact Block, and 
Contact Drive Arm Position, Right Side View.......6-510 


6-409. Contact Arm Spring, Right Side View.............-.6-510 


6-410. Contact, Normally-Open Contact Gap, Contact Spring, 
and Swinger Spring, Right Rear View.......222.22.26-512 


6-411. Latchlever Spring and Trip Cam, Right Rear View...6-513 
6-412. Contact Bracket and Drive Cam, Right Rear View....6-514 


6-413. Form Alignment Switch and Form Alignment Switch 
Spring, Left Side View. ......ccccccccccccccccccee se 6-516 


6-414, Armature Extension Overtravel, Left Side View.....6-518 


6-415. Armature Extension Clearance and Blocking Bail 
Extension Clearance, Left Side View........cceeee2- 6-519 


6-416. Print Suppression Code Bar Position and Suppression 
Magnet Armature Return Spring, Left Side Top 


VTC Wie og 55 aie: wig eid evel 6 see ,8 wi eke 08 o-6 aie face 0) 3a eleeeveveledebere cio oO] 20: 


e 6-417. Shift Magnet Yoke, Shift Magnet Armature, and Shift 
« Magnet Armature Return Spring, Left Side View.....6-522 


6-418. Shift Code Bar Return Spring, Front View..........6-522 


Cv 


NAVELEX 0967-LP-6 25-5010 


Figure 
6-41 9. 


6-420. 


6-421 e 


6-422. 
6-423. 
6-424. 
6-425. 
6-426. 


6-427. 


6-428. 


6-429. 
6-430. 
6-431. 


6-432. 


6-433. 


6-434. 


6-435. 


6-436. 


6-437. 


6-438. 


cvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Form Feed-Out Torsion Spring. .cccccccccccecsceeee e 6-524 
Ribbon Magnet Hinge Bracket, Armature Spring, and 
Ribbon Magnet Bracket (Preliminary and Final), Left 
and Right, End VL CW oes e 5 06 S06 wo wo ies oo ane weve ears SO 525 
Ribbon Roller Bail Spring, Ribbon Reversing Lever 
Spring, and Ribbon Guide Lever Spring, Left and 
RRA GK E os oeionane eie a 00s ie eee! Selle 0s eiere: Se ele 60S eS 0o-0 See 6 6 we O— 527 
Wire BAD LS cdreserars 1b ie ee SOS Be Ne OA Wie BISiw oie 6 Ss Ce 8 OA 529 
Switch Position, Right Front View........2.eeeee 426-530 
Bail Spring, Right Front View......cceccccccccee ss 6—-531 
Line Break Lever Spring... cccccccccccccccce sccceee 0 6-533 


Switch Lever Spring. ..ccccccccccccccccccsccccece ss 6-933 


Low-Tape Switch, Tape-Out Lever Spring, and 
Switch Lever Spring. ..cccccccccccccccccccccccceee ec 0-534 


Keyboard Lockbar Switch and Lockbar Switch 
SPLNG otece re! oie 0 ieee tee Citaterdie wees we Soe: wee ore ele ei weee eve OO SD 


Cord ASSeMbly..cceccccccccccccccccccsccccscsccceee 6-937 
Antibounce Spring and Stop Lever, Rear View.......6-538 
Character Counter Scale..cccccccccccccccccccccesee 6-538 


Character Counter End-of-Line Switch and Ratchet 
Drum Assembly Return Spring........ccccccccccccce se 6-539 


Character Counter Stroke, Reset Latchlever Spring, 
Drive Lever Spring, and Reset Lever Extension 
SPEING 6 as ~ Sade SS as we dae oe ae ee eae nse ewe se OPM OT 


Travel Screw, Stop, and Space-Repeat Lever 
SPE LNG 60k eae wie Sa ween Se SE CRS Se ea keener ent OES 


S PaCe bar ore Soe. aie' sietevrereiee's ©. oe 0 o10j0 0S 06a ei ele eS ie eiere o6,0.0 Oe O45 


Time Delay Ratchet Wheel Tension and Time Delay 
Switch POS TET ON wie 660s ee 6 S606 6 ele 668 Oia ieee note we eree OH O45 


Contact Latch Pawl Spring and Contact Pawl 
SPLANGs ce cece wee cca secccccccccescccveccsccccevcces c 6-946 


Time Delay Mechanism Position......cccccccccce eee 6-547 


ia 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 
6-439. Eccentric Follower Pawl Spring and Time Delay 


Disabling DOV LCC e086 6 e606 6 Oib wide e 0. 0:e1e%e eos «6 .0's' se 6-549 


6-440. Mounting Bracket (Not Attracted) and Magnet 
ACMA EC ULC is. 66.506. oe 625 4. e 0 0 oe O26 OLS eles ele eb 6 #6 06 eee bee ere On DD 


6-441. Mounting Bracket (Attracted) and Armature Hinge...6-550 
6-442. CONEACE “Ga ince0's de o5' Sed etae eG We de o's Be aes Sa eee Oe 51 
6-443. Universal Code Bar Contact. .....ccecccccccccccce eo 6-551 
6-444, Armature Clamp...cccccccccccccccccccccccccccccce es 0-552 
6-445. Power Backspace Switch Position........2..eeeeeee- 6-553 
6-446. Gearshift Mechanism and Magnet Armature Spring....6-555 
6-447, Armature StOp..eccccccccccccccccccccccccccccccce se 6-996 
6-448. Gearshift Magnet and Clutch Stop Lever............6-556 


6-449. Keyboard Universal Switch (Preliminary), Front 


NM DO Wiis 56 acle ovine 1b 6 oo 10-5 ors OTROS Wis WSS WS ele S we Se eee ere OS ODT 


6-450. Keyboard Universal Switch (Horizontal and 
Vertical), Left Vii CW oi 0 6ieione S026 02 8S 6-0 wis 36's oe ere. 8 60 6 SOHO DY. 


6-451. Magnet VOKGC oie iss. 6e erecerecbin } eile ele SiS ww bow wie Ste wet eie eee we — 560 
6-452. Stop Lever TECH e660 6.6 6 or ieieia''s b 6:0 0s 04 6,60. 05s w 0 6 06 0 ed 6 3 6=— 560 


6-453. Sensing Lever Springs and Character Generator 
Mounting PAL AEC os Sos66 WSs So We 0e.e 0860s 0 WR Oe 916 068 wees OO O- DED 


6-454. Detent Lever SPEING (aw ek os Cae kc eee EN aed eed oa s0> 563 
6-455. Drive Link and Drive Link SPEANG cs ckwiee venice tee see 6—-963 
6-456. Stepping Deel Ws 1066'S 6ieceiie 6 eiavelb.'e. wee. wei'e oi a: eee eis! erele'e 10's 0-565 


6-457. Stepping Pawl Spring, Latch Operating Lever Spring, 
and Latch Operating Lever Adjusting Screw.........6-565 


6-458. Blocking Lever SPYING «woe 6 0:0 bie eee sw ae wee elec ee ee b= 567 
6-459. Armature Latch BOLING s.6 5 s/4:d Gk ca wee eae e hew ewe eee OT DOT 


6-460. Motor Control Relay Switch... cccccccccccccccccccs e 6-568 


cvii 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 

6-461. Coding Message Drum. cccccccccccccccccccccc cece. 06-069 
6-462. Keyboard Lock Bail Eccentric, Top View............6-570 
6-463. Clutch Trip Delay... ccccccccccccccccccccccscccceses6—-571 
6-464, Trip Delay Torsion Spring......ccccc cece cceccccc ee e6-5/2 
6-465. Rake Assembly, Perforator, Left Side View.........6-573 


6-466. Feed Pawl Adjusting Plate (Preliminary and Final), 
PEL FOLAaAtCOL. cece ccc ccccccccccccccccccccccccesceeesO—-O/9 


6-467. Return Latch, Perforator...cccccccccscccccsecseseeee 6-5/6 


6-468. Feed Pawl Eccentric (Preliminary) (For Chadless 
Tape), PerfOratOr. .cccccccccccccccccccccccccccseesO-O/7 


6-469. Backspace Ratchet and Backspace Pawl Clearance 
(Preliminary and Final), Perforator...............6-578 


6-470. Feed Pawl Disabling (For Fully Perforated Tape), vy 
Perf OL AC OL sees seseoieeswsoe © Wie 6-00 6 a0’ a wi0 oso 016.0) 06. 8!%. 0.6 0 eee 0-900 ) 
6-471. Armature Spring, Latch Extension Spring, and 


Magnet Position, Perforator...ccccssccccccccccccees 6-980 


6-472. Unshift-On-Space Function Blade and Function Blade 
Spring, Perforator....cccccccccccccsccccsssccceess 0-582 


6-473. Chade Chute Assembly, Perforator.........2.22222-.6-584 


6-474, Unshift-On-Space Function Blade and Function 
Blade Spring, Reperforator.....cccccccccccccccce ee O6-989 


6-475. Signal Bell Contact and Contact Bracket Assembly, 
REPEC LOLratOK s acide ee etiwie das oie Soe OR ae eae eee oe OTS87 


6-476. Print Hammer Stop (Preliminary and Final), 
REperforator,. FrOnt. Views .cicasand sadn vis et ew cece ss 6-589 


6-477. Rake Assembly, Reperforator, Left Side View.......6-590 
6-478. Feed Pawl Adjusting Plate, Reperforator...........6-591 
6-479. Return Latch, Reperforator.......ccccccecscesceee 6-593 


6-480. Feed Pawl Eccentric (Preliminary) (For Chadless 
Tape), ReEperfOratOr. ..cccccccccccccccccccccsccceee cs O—-594 


6-481. Backspace Ratchet and Backspace Pawl Clearance 


cviii 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


(Preliminary and Fina) 06 ese0- 00 006 ce sien 00 de ose 0 e608 b= 595 


6-482. Feed Pawl Eccentric (Preliminary) (For Fully 
Perforated Tape), Reperforator.....ccccccccccceee e 6-597 


6-483. Armature Spring, Latch Extension Spring, and 
Magnet Position, Reperforator, Front View.........6-597 


6-484. Armature Hinge, Reperforator, Front View.........-.6-599 


6-485. Drive Bail Spring and Mounting Plate, Reperforator, 
Front VL OW ie. bow wie ie wow 6ie eke Soe 8-0. wb eee eseuse alee’ e% eee lO 599 


6-486. Magnet Assembly, Reperforator, Front View.........6-600 
6-487. Blocking Latch Torsion Spring, Blocking Bail 
Spring, Non-repeat Lever Spring, and Armature 
i Backstop, Reperforator, Front VieW...ccccsccceee ee 6-602 
i 


6-488. Release Lever, Reperforator, Front View...........6-603 


( 6-489. Latchlever and Release Lever Spring, 
te, Reperforator. .ccccccccccccccccccccccccccsccccses es e 0-604 


6-490. Latchlever Spring, Reperforator, Front View.......6-605 


6-491. Release Arm and Release Arm Spring, Reperforator, 
Front VL OW 6 66 orb 0S ee Sele w level 06 where 0i 6.6 6 Ciel el eie’@.0 Shee 06 60-606. 


6-492. Rear Check Pawl, Rear Check Pawl Spring, and Feed 
Pawl and Front Check Pawl Springs, Reperforator, 
Front Vil CWie é-6 eo: 6 oo 16. 080 toe. 6. 6S oe ee 6 eke 6 ws 6 0 6 orbs ee 60 2s 6 0-608 


6-493. Front Ratchet STOP Position, Reperforator, 
Front VE CWioid eee. ei6 6 6 eee Whe Sie WSO @ 6 6060 ele C208 ae Ce eee 6 O— 61.0 


6-494. Time Delay Lever, Time Delay Lever Spring, and 
Ratchet Return Spring, Reperforator, Front View...6-611 


6-495. Drive Arm Spring and Punch Slide Latch, Reperforator, 
Front VL CW oa Sirota Sendo e Ore “eile: 6 5ei 0 66.0 ele see Seb sie Seo eee eee O- O12 


6-496. Trip Cam Follower and Adjusting Lever, Reperforator, 
Front NTE CWso se :iese: We Sie Wie wile ole Wie 0 Bie We Ole 66 0106 Cob ve cee OO LA 


6-497. Reset Bail Trip Lever, Reperforator, Front View...6-615 
( 6-498. Tape Length Adjusting Plate, Reperforator, Front 


VR OW 575 5 SSeS SoBe SSS SHEL ONS SSeS BietS eres ele erotel ete. erereeiew se O17 


cix 


NAVELEX 0967-LP-6 25-5010 


Figure 


6-499, 


6-500. 


6-501. 


6-502. 


6-503. 


6-504. 


6-505. 


6-506. 


6-507. 


6-508. 


6-509. 
6-510. 
6-511. 


6-512. 


6-513. 


6-514, 


6-515. 


6-516. 


6-517. 


cx 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Blocking Link (Horizontal Clearance) and Blocking 
Link Torsion Spring, Reperforator.......22eeee002-- 6-618 


Reset Bail Latch and Bail Latch Spring, Reperforator, 
Front VE OWie a. eceh6 © 60 iw wie S wie See ie 0 Wie 6 ener ee: 6 ew Slee te oe O7-O:19 


Reset Bail Trip Lever Spring, Reperforator, Front 


VLOW 6: oi 5.0;'se: Si 0 6-6 0:0 1s te 'e,id0 ove eee (oie 016 5 6/e 60 Se Ones 6 0ie Sie o etee OH O2 1 


Contact Swinger and Contact Spring Gap, (Preliminary), 
Reperforator, Front View....ccccccccccccccccccccecO—-621 


Contact Assembly, Reperforator, Right Side View...6-622 


Tape Length Adjusting Plate and Contact Assembly 
Mounting Bracket, Reperforator, Front View........6-623 


Tiaht-Tape Switch, Rear View.............. 22222222 6-625 
Torsion Spring and Tape Shoe, Rear View...........6-625 
Tape Sensing Feed Wheel Phasing, Tape Motion Contact 
Gap, Tape Motion Contact Swinger, and Detent Lever 


Spring, Rear VR OW Se: eca oie: 6 leer. 016 [bi ese. 66S ole 40 onene eevee, 0'e 2 OT O27 


Tape-Out Contact and Tape-Out Bail Torsion Spring, 
Front VL CW <6 occ eve <0. 0-6 0 00.6. 10b 06 0.8 0-656 w'6.6 seis ee ele ele seers OT 629 


Tape-Out Pin Spring and Tape-Out Pin, Front View..6-631 
Normally-Closed Contacts - Backstop, Front View...6-632 
Normally-Closed Contacts - Spring, Front View.....6-632 


Normally-Open Contacts - Gap and Normally-Open 
Contacts - Spring, Front View......cccccccccccee se 6-634 


Contact Assembly Positioning, Front View..........6-634 


Contact Swinger - Sensing Arm Clearance, Front 


VC Wises io 0) bss Se ws ove oe brea bie aves bik Siw eae @ bare ei ehe espe ws 035 


Contact Sensing Arm - Upstop Clearance, 
Front VEL CWieie. % ole e606 0 Wie 0.0 00ers. 0-06 6 00.6 Slee eee eee 0-636 


Sensing Arm - Transfer Lever Alignment, Sensing 
Arm Spring and Split Bail Eccentric, Front View...6-637 


Normally-Open and Normally-Closed Contacts, 
Front VLC Wooiib.6. 65.55) See wie eee eh 0ceie Siereie @wiele606 6 0s eie'ee woes 0=639 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 
6-518. Contact Sensing Arm and Auxiliary Contact Operating 
Bail Spring, Front VieW.....ccccccccccccccccccce ee 6-641 
6-519. Switch Lever Spring and Switch Lever, Front View..6-644 


6-520. Tape Deflector Bracket and Spring, Top View.......6-645 


6-521. Contact Lever and Contact Gap (Start and Stop 
Contacts), Front View. ..ccccccccccccccccsccscccecee 0-647 


6-522. Contact Bracket, Front VL CW i ose 6 edo eed ee ce eters Aretete we O- O47 


6-523. Rub-Out Deleter Bail Guide, Right Side View - 
OBLL GUC io 0:58 ea ovoe Wie wie! ooh e ieee 6 0. Wie wae ee ie aes ees wee O— O49 


6-524. Sensing Pin Spring and Rub-Out Deleter Bail Spring, 
Front VL CWie ioe. chee eee 6e 6S oie oer e eevee lw ee eis 6 '02e'e, Ses ee 2 0 = 650 


6-525. Tape Notch Sensing Pin Spring and Tape Notch 
Sensing Contact, Front View......cccccccccccccce ee 6-652 


C 6-526. Start-Stop Gap (For Tabulator Control) and Timing 
Bail Spring, Rear VV OW 6.066 060.66 8 6 Sie CS Cw ee wee ee oes O— O54 


6-527. Tape Slack Arm Adjustment and Contact Gap, 
REAY VieWeeccccccccccccvccccccscccccccsceceseccc cc 6-656 


6-528. Magnet Armature Gap, Front VieW.......2ceeceeeee «6-656 


6-529. Blocking Bail Arm Eccentric and Blocking Bail 
Eccentric Pivot, Front View...ccccecccccccccseee ee 0-657 


6-530. Bail Lever Guide and Start Lever Spring, Right 
SIGS) VieWeeeccccccccccccccccccccccccccccccccsccc ce 6-659 


6-531. Selector Armature Clamp Strip and Armature 
RUA GWMMEINE o05:6-w aos ww eee oo le ara e aieiere. dais Ste Ss eee ote OS OOO 


6-532. Selector Armature Backstop Alignment, Bottom 


VD CW 6a: 6:0 o! ailetie io ola: 6-06 100 valle 06:10 'a: oid 0.50% Jo 6) 6) 0) 60 0S oe e-0-or0 oe o's — 661 


6-533. Code Bar Shift Lever Drive BUI 6666 66668 6 Se Se we eee 6 O— 663 
6-534, Code Bar Shift Lever Link Guide Bracket...........6-664 


6-535. Antideflection Plate, Left Side View, Upside 


DOWD) a sos: -0:6-:0 6: wa (06) 00,16: 00 0a Bie 0 os'e'e 6 600 a ie) 6100 0 aes o 800s O= 065 


6-536. Clutch Trip Shaft Set Collars, Rear View..........6-666 


cxi 


NAVELEX 0967-LP-—625-5010 


Figure 
6-537. 
6-538. 
6-539. 
6-540. 


6-541. 


6-542. 


6-543. 


6-544, 


6-545. 


6-546. 


6-547. 
6-548. 


6-549. 


6-550. 


6-551. 


6-552. 


6-553. 
6-554. 


6-555. 


6-556. 


cxii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Clutch Trip Lever Spring, Rear View...............6-668 
Spacing Clutch Trip Lever, Left Side View.........6-669 
Oscillating Rail Slide Position, Front View.......6-670 
Spacing Feed Pawl Spring, Front View..............6-671 


Automatic Carriage Return/Line-Feed Bellcrank 
SPU ENG 6. aie Sia 6 Ss aio bie a eee ew Sw ole Wale 6 ewe Wielele se eee we a OO 75 


Right Margin and Spacing Cutout Transfer Bail 
Spring, Front VW VC Wise! o'es6.'o 0G: a wie 68 Sbis e) eiele See 0 0s 0 eee O- O75 


Decelerating Slide Bellcrank Spring, Front View... 


Automatic Carriage Return and Line Feed Arm, 
Front VL OW 6.66. 6 6-0i6 C26 66. 6000 0 Sib b6 © Se 08e Ce) 6 6 Sele 60 ee wO-676 


Margin Indicator Lamp, Front Views cccccccccccsee ee 6-678 


FIGURES-LETTERS Shift Code Bar Operating 
ME Chan ESM 666% :o:87.0: 008 aie. 6. Wile 66 wee 0 e 01S 0 6 lene 6 '%Sie 6.0 oe epee we 0-679 


Function Reset Bail BUA Cs. e566 loko id. Ce eee 0b oS wide. 0:0 6-681 
Function Stripper Blade Arms, Right Side View.....6-682 


Bell or Motor Stop Function Contact, Right Side 


NIL CW 0:06. 'eii0 0.6 106.06. o 600 0e 6 1610 8 ee: 0: ele’ 0 e'e 000,600 eve sleie-ee es eree O64 
Function Contact Spring, Operated and Unoperated..6-685 
Horizontal Positioning Drive Linkage and Drive 

Linkage Tension Spring with Earlier Design 

Drive Linkage and Tension Springs, Front View.....6-687 
Horizontal Positioning Drive Linkage and Drive 

Linkage Torsion Spring with Earlier Design 

Drive Linkage and Torsion Springs, Front View.....6-689 
Shift Linkage Spring, Early Design, Front View....6-690 


Type Box Carriage Roller, Front VieWe cc cccccscec se 6-691 


Printing Hammer Stop Bracket, Printing Arm, and 
Type Pallet SPU LNG oie: ia 650-16 e ieee 600.0: 0 we wee 08, 0) oe wets OO 92 


Ribbon Reverse Spur Gear, Detent, and Detent 
Lever SPLEEN G6 ei eres: erecta Wie aie See eeiete-ee: sare Se 4 eee See oe OH O94 


Figure 


6-557. 
6-558. 


6-559. 


6-560. 


6-561. 


6-562. 
6-563. 
6-564. 
6-565. 


6-566. 


6-567. 


6-568. 


6-569. 


6-570. 


6-571. 


6-572. 


6-573. 


6-574. 


6-575. 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


eo 


Single-Double Line-Feed Lever, Rear View.........-6-696 
Line-Feed Stripper Bail Spring, Right Side View...6-697 


Cam Follower Lever Spring and Reset Bail Trip 
Lever Spring, Front View... ccccccccsccccccceses e 0-559 


Ten Characters Per Inch (Preliminary and Final), 
Early DeSign, Front View... .ccccccccccccccvccesese 6-700 


Lateral and Front-to-Rear Wheel Position Detent, 
Early D@Sign....ccccccccccccccccscccccccscscseces ce 6-102 


Tape Guide, Early Design, Front View........2.22.-6-/04 
Detent Spring and Drive Arm Spring, Rear View.....6-704 
Clamp Plate Spring and Tape Platform, Front View. .6-706 
TAPE LEU sve ieie ore ei 0.0).0) 6 6160's Sie she leleiee) ee 8616 e108 sete eee eee Oe 107 


Tape Lid Release Plunger Spring For Units Without 
Tape Lid Spring, Right Side View........eseeeeee2- 6-709 


Operating Lever Slide Arm, Operating Lever Extension 
Link Spring, and Tabulator Shaft Spring (Torsion), 
Left Side View. ...cccccccccccccccccccscccccccseeesO-/11 


Operating Lever Adjusting Plate, Left Side View...6-712 


Trip Arm Latch Bail and Trip Arm Latch Bail 
Spring, Left View... cccccccccccccccccccccccccee se 6-J12 


Trip Arm Latch Bail Adjusting Plate, Left View....6-714 


Spacing Cutout Transfer Bail Set Collar, Bottom 


WLC Wee: 6.6 oo oe. 0b. Sob eee 0b Sw eho ce Oe eee 6 be ties ea eee. O— TT 
Cam Plate Stripper Bail, Horizontal Tabulator 

Slide Arm Spring, and Operating Lever Cam Plate 

Spring, Left Side View... ..cccccccccccccccccesseee 6-115 


Right Margin and Space Suppression Bypass Spring, 
Right Side VLC Wie oie S62 ole oS boss ww ec bee ets Seek ee 6-717 


Tabulator Shaft Mounting Brackets and Tabulator 
Pawl Spring, - Front VV OWie 6: 6k ob.6 see reese ete a Siele owes ew O18 


Pawl Mounting Arm Operating Range (Preliminary), 
Front VD OW io 656 wre o'iilw eee 10 le is '6 Siw. Cle, oe ewes ee ete ée eee 6 ee 0 120 


cxiii 


NAVELEX 0967-LP-625-5010 


Figure 


6-576. 


6-577. 


6-578. 


6-579. 


6-580. 


6-581. 


6°582. 


6-583. 


6-584. 


6-585. 


6-586. 


6-587. 


6-588. 


6-589. 


6-590. 


6-591. 


6-592. 


cxiv 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Pawl Mounting Arm Operating Range (Final) and 
Columnar Tabulator Stops, Front ViewS......e.seeeees6-721 


Bellcrank Follower and Bellcrank Follower Spring, 
Left Rear Views cc cccccccccecccccccccccccccceceee es 6-724 


Drive Arm for Chadless Tape, Perforator...........6-724 
Latch, Feed Pawl, Bellcrank, Gear Segment, Armature 
Bail, and Latch Extension Springs (For Chadless 


Tape), PerFOratoOr. 2. ecw cece crccccccccccccccccccceeO—126 


Drive Link (For Fully Perforated Tape), 
PCr EOLACOL 66.8 5.6565 Se Sw eh. erase ec © 0:e. 8:00 6 4 bi0 eo sliala 6 eae 66-128 


Feed Pawl, Bellcrank, Armature Latch, and Armature 
Bail Springs (For Fully Perforated Tape), 
PELFOLACOL. ccc ccc cece ccccccccccccccccsccccccccceee 0-129 


Power Driven Backspace Mechanism Armature Hinge, 
POLLOLACON 6s 5. Sis 6s Se ree SE a Se ee eee ees ee 6-737 


Power Driven Backspace Mechanism Armature Upstop, 
PEVfFOLatOL. wavs cvcccccvescscccscccccccsscssescccesO—-I31 


Power Driven Backspace Mechanism Latch Extension, 
PELE OLAC ON 66-8 660. Ew OTS 6S 6-0 W060 ES 80 866 60S see ewe OO 132 


Power Driven Backspace Mechanism Latch, 
PELLOLALOL. ce we cee cccccccccccccccccccccccccccce cee O34 


Power Driven Backspace Mechanism Non-repeat Arm, 
PCr LOLA ON ii eiccee alesis. 55 So 66s e88e wiel Se Se oe ei CS 0s 0-135 


Drive Arm (Preliminary) (For Chadless Tape), 
Reperforator, Front View... .cccccccccccccccccseeesO—-135 


Latch, Feed Pawl, Bellcrank, Gear Segment, Armature 
Bail, and Latch Extension Springs (For Chadless Tape), 
REPS LOLACON eis oi e:0 S66 6: 0.0 W046 i0 6.06 B00 1000.8 66 e882 00 ee sO IST 


Power Drive Backspace Mechanism Latch, 
REPEC LE OLACOL . oc ce cece cc crce cc cccsccccccnccccseseeeO—139 


Power Driven Backspace Mechanism Non-repeat Arm, 
REPELFOLaACOL. ccc ccc cccccccccccccccccccccccccccseeeO—J40 


Armature Hinge, Reperforator....ccccccccccccccces 6-741 


Armature Upstop, Reperforator......ccccccccccceeee O—-J41 


Figure 


6-593, 


6-594. 


6-595. 


6-596. 


6-597, 


6-598. 


6-599. 


6-600. 


NAVELEX 0967-LP-625-5010 
LIST OF ILLUSTRATIONS - Continued 
Title Page 
Drive Link and Latch Extension (For Fully Perforated 
Tape), ReperfFOratOr. cc ccccccccccccesccccccccccccecO-Jh3 
Feed Pawl, Bellcrank, Armature Latch, and Armature 
Bail Springs (For Fully Perforated Tape), 
REPELLOLACOL. ccc creer ccccccscccccrcccccrsccccccces O- T4Y 


Ribbon-Feed Pawl Spring and Eccentric Stud, 
Reperforator.ccccccccccccccccccccccrccccccccccscce O~ 146 


Ribbon-Feed Drive Arm Spring, Ribbon-Feed Pawl 
Downstop Eccentric, and Ribbon Ratchet Wheel Spring 
Washers, Reperforator, Rear Vil OWe oscts er cibre ed eetere die --6-748 


Ribbon Reversing Plate and Ribbon-Feed Reversing 
Arm Spring, Reperforator, Rear VieW......e2eeee eee 6-749 


Contact Mounting Bracket and Function Blade Spring, 
REPperf£OratOr. ccccccccccccccccccccccccccccccccceceeO—J91 


Normally-Open Contact Gap, Normally-Open and 
Normally-Closed Contact Springs, Reperforator, 

Right Side MUL OW io oio6 sé Si 0 e056 Ww oes 0 0's 016 be eee 6 0's 04 ee OO 1D3 
Normally-Closed Contact Gap, Reperforator, Right 

Side ViLOW ob oie. os 066 woo OOS wiblecele ep eelelele 6 «eee ee ese cweeeO~-753 
Left and Right Side Frame MechaniSM...cccccccccccee 324 
Pressure Roller MechaniSMmececececccscoscccccescsccces I —~329 
Space Suppression Mechanism.....cccccccccccccseees /—-326 
Space Suppression Mechanism, Early Design.........7-327 
Print Suppression MechaniSm..cccccccccccccccccccee lI—327 
Page Feed-Out and Form Starter Mechanism........../-328 


Paper Spindle and Reset Bail Mechanism, Early 
DESIGN sass s en ena ep oa's 26 eae awe es See eg b eae ele wees ee fT SS0 


Reset Bail Mechanism, Early Design...........e2.-.2 7-330 
Sprocket Feed Mechanism. @eeeeeeee0eeee<eseeeeeeeeeeeesee 7-331 
Line-Feed and Platen Mechanism. @eeeoeeeoeeee*e*eeede0eeeeeee@ 7-332 


CXV 


NAVELEX 0967-LP-6€ 25-5010 


Figure 
7-12. 


713% 


cxvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 
Left Side Linkage and Rocker Shaft Mechanism......7-333 


Left Side Linkage and Stripper Blade Mechanism, 
Early DE S1GPiioce 60 eee oo 60 6 w 8000 0 e006 0 wee ee wwe ee o (334 


Right Side Linkage and Type Box Carriage Mechanism, 
Early DEST G1 6 io. oe55. oe oe. due. 610! bios eye ee 0 0n8r 0x6: olehe'eje070 ereee ere I O3O4 


Right Side Linkage and Type Box Carriage 
MECHANTSM 6ie-eitere ted otal: elaine! esa peeloes’ o.0les 00s, oe eter ere erateces es THOS. 


Main Shaft Mechanism (Sheet 1 Of 2) ......22e222200 7-336 
Main Shaft Mechanism (Sheet 2 Of 2) ..........222222 7-337 


Spacing, Line-Feed and Function Clutches, Early 
DES1GNS 6 ieie eis) eisis oie eee oteverd-es 6 Sveceleé ced: everees sheers ee cower J= 338 


Trip Shalt MeChanisSm sos sec sce 0 Se ewes es we ce sewn 1-339 
Carriage Return and Spacing Drum Mechanism........7-340 
Front Plate Mechanism Typing Unit (Sheet 1 of 3)..7-341 
Front Plate Mechanism Typing Unit (Sheet 2 of 3)..7-342 
Front Plate Mechanism Typing Unit (Sheet 3 of 3)..7-343 
Front Plate Mechanism, Early Design Parts.........7-344 
Code Bar Positioning MechaniSm.......ccccecceceeee 1-345 


Code Bar Positioning Mechanism, Early Design 
PALES 6.60.6. 6.6.00 ie o.6 0 0 0 W806 e068 6'0 0b.0 0 6.010 0:66 we 8 ee we ee 1-346 


Selector MeCCHANL Sileik- ob. 0:66 e268 S 6a 08d. be ook He bo wis a TOOT 
Selector Knob Mechanism, Early DeSign............-/—-348 
Selector Magnet Mechanism, Early Design...........7-348 
Selector Magnet MechaniSm..cccccccccccccccccccccee J—349 
Selector Assemblies 319204 (parallel) and 

319205 (Series), RFI Suppression Features for 
Low-Level Sets (Sheet 1 of 2) erd ealenetere ow. eie eieieier tie eee IA OU 
Selector Assemblies 319204 (Parallel) and 


319205 (Series), RFI Suppression Features for 
Low-Level Sets (Sheet 2 Of 2) ...cccccccccceccccese /—391 


NAVELEX 0967-LP-625-5010 
k 
{ 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
; 
7-29. Selector Mounting Parts 319200, RFI Suppression 
Features for Low-Level SetS.......cccccccccccsseee I—~3592 
| 7-30. Right Ribbon-Feed MechaniSm...ccccccccscccccceeces J—-303 
| 7-31. Left Ribbon-Feed MechaniSm....cccccccccccccccccces J—-354 
7-32. Code Bar MechanisSis «0 o< sic ese seus cee cao 0 0 0'e.ee eee « 1-355 
| 7-33. Code Bar Mechanism, Early Design Parts...........-7-356 
| 7-34. Printing Carriage Assembly 150036.......2cccseeeeee I-357 
7-35. Type Box ArrangeMentS...cccccccccccccccccccccccsese J—~398 
: 7-36. Stunt Box Major Components, Early DeSign..........7-359 
T= 3 Ts Stunt Box Major Components......c.ccccccccccccceee 1-360 
| 7-38. Shift Mechanism Components....ccccccccccccccccccee J/—-361 
C 1739s: FUnCtion Levers... cee eccccccccccccccccccscsceccecs I~362 
| 7-40. Switch Assemblies and Components........ccccceceses /—363 
7-41. Switch Assemblies and Components, Early Design 
PALES 6. 6 oie seine 6 Sed ee Seed eC eee CTO See eC ee eee ee JSON 
7-42. Cable Assemblies... ccccecccccccccccccccsascssces 1-365 
7-43. FUNCCION BarS.ccwsccccccccccccsccccccccccccsscccee I~ 366 
7-44, Fucntion Bar Condition Chart (Sheet 1 of 2).......7-367 
7-44, Function Bar Condition Chart (Sheet 2 of 2).......7-368 
7-45. Modification Kit 151799 to Provide Latches for 
Paper SPinGle.. cesses es cccccscceeweserssesceceess 17369 
7-46. Modification Kit 152350 to Provide Keyboard Lock..7-369 
7-47. Modification Kit 153919 to Provide Auxiliary 


CONNE CEO Ts bee ieeidieie eerione ie 6: jars te. eves sev eie wieveiie ee oletee ese ee I= 310 


7-48. Sprocket Feed Paper Handling Modification Kits 
(Typing Unit and Cabinet) .... cece ccccccccccccccees/—JI1 


« 7-49, Sprocket Feed Paper Handling Modification Kits....7-372 


cxvii 


NAVELEX 0967-LP-625-5010 


7-67. 
7-68. 
7-69. 
7-70. 


exviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Modification Kit 163947 to Provide Improved Manual 
Platen Line-FEed. wc cc ccc crc ct cc ccdestscccsceesscvee I—~3I3 


Modification Kit 157514 to Provide Automatic 
Carriage Return and Line-Feed. eeceseeveeeseeeeoeceeece - 7-373 


Modification Kits 305035, 305036 and 307065 to 
Provide Improved Manual Platen Line-Feed..........7-374 


Keyboard Base Parts (Sheet. 1 Of 2)....cceccceeeeee /—375 
Keyboard Base Parts (Sheet 2 of Zypacescscasseséscese 1~376 
Intermediate Gear Assemblies 326727 and 326730....7-377 


Intermediate Gear Assemblies 154224 and 164234, 
Early DOS LGN 626c6'6 oie eso ioe See 6046 66 06 CoS lw ee eeewes I= 378 


Intermediate Gear Assembly 144770 (Noise 
REGUCCION) ccccecccccccsccccsccccccscsssccscscccseses I—-318 


Bearing Bracket Mechanism, Early Design.......s.../-379 
Bearing Bracket Assemblies 144749 and 305634......7-380 
Function Bail MechaniSm....cccccescsccccsvcccesces /—381 
Keylever Guideplates (Sheet 1 Of 2) .....ccceeeeea- 1-382 
Keylever Guideplates (Sheet 2 Of 2)... ee /-383 
Keyboard MeEChanisSm. ...cccscccccccccccccccccscscces I~ 384 
Keyboard Hood and Mounting PartS....ccseccccceeeee 17385 
Code Bar Mechanism (5—Level) ....ccccesccccccccc cee /—386 
Contact ASSEMDILES ise sid ie tk Ce eke ete esse ee eees 1-387 
Universal Bail Assemblies 154151 and 170332.......7-388 


Lockbar Assemblies 154152 (5-Level), 170331 (6- and 
8-Level) and 192550 (5-Level) ....ccccccccccscseces 1-388 


Signal Generator Frame Mechanism. eecececececeeceececececece - 7-389 
Signal Generator Shaft Assemblies. e@coceoeceeeeceeeeeeene 7-390 
Signal Generator Front Plate Mechanism.....«...... 7-391 


Signal Generator Rear Plate Mechanism..........22-7-392 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 


Contact Box Assemblies 154165 (with Arc Suppression), 
154225 (with RF Suppression, Neutral Transmission) © 

and 162892 (with RF Suppression, Polar 

TYANSMISSION) ..cc ccc ccc ccccccccsccccccccsccecseee I—393 


Contact Box Assembly (with RF Suppression, Polar 
Transmission), Shielded Signal Lines............../-394 


Code Bar Extension Basket MechanisSm.......cccccccee 7-395 


Cam Follower Mechanism and Margin Indicator 
ASSEMDLLCS. coc cecc ccc ccccrcccccessccscccccccveccee 1-396 


Auxiliary Switch MechaniSm. ...ccccccccccccccscceee (397 
Keyboard Switch AssemblieS.....ccccccccccccccccees J—398 
Keylever Assemblies (Sheet 1 Of 2)........222222-2 7-399 
Keylever Assemblies (Sheet 1 Of 2).....22222ee22-- 7-400 
Modification Kit 144708, Function Magnet Contact..7-401 


Tape Container Assemblies 158007, 170349 and 
W767 OO oa eee Cee e 6 wi 6%. Sed. Sear 0 61006 Sele wHe “Sie: bub elece ee blete tH 402 


Character Counter Assembly 155990. ...cccccccsceeee J-403 
Modification Kits 164659 (100 mA), 194425 (50 mA, 
and 198350 (50 mA) to Provide Synchronous Pulsed 


TYAN SMLSS LON 6 S026 S66 © 60 01 06 Wee ile 0's wie ee eee wee we sete, 7-404 


Modification Kit 154141 to Provide Electrical 
Signal Line Break MechaniSm.....ccccccccccccscccee J-405 


Modification Kit 176405 to Add Tape Backspace 
BUCO 6.66: oie sires oie bee ois os oles 0 Oelia wa eaver'e oie Oe Gels ee ee wee 7406 


Modification Kits 154142 and 162731 to Provide 
Keyboard with Time Delay Mechanism. eoeceececececeseecececee 7-407 


Modification Kit 309511 to Provide Universal 
Keyboard Switch on Mark III Keyboards............. 7-408 


GCATSCES ois 6 ise Seisterseew eects ed ONES aS See des wods 17409 
Keyboard Cable COMPONENtS. weccccccccccccccccscccce J-410 


Contact Box Assembly 199070. ..ccccccccccccccccccce J—411 


Cxix 


NAVELEX 0967-LP-625-5010 


Figure 


= 89 5 
7-90. 
I-96 
7-92, 


7-93. 


7-102. 
7-102. 


7-103. 
7-104. 


CxXxX 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Contact Assembly 326357, RFI Suppression Features 
for Low-Level SOUS 6.6 .6ie 60s ie ie C28 eee ene w ie eee we wleewwe oo IOI 


Signal Generator Magnet Assembly, RFI Suppression 
Features for Low-Level SetS.... cece ec ccccceesee J—412 


Contact Box Assembly 323644, RFI Suppression 
Features for Low-Level SetsS.......ccccceccccccccee J-413 


Signal Generator Cable and Components, RFI 
Suppression Features for Low-Level Sets...........7-414 


Mounting Components for Contact Box Cable, RFI 
Suppression Features for Low-Level Sets...........7-414 


Frame Mechanism, Typing Perforator (Sheet 1 


of Z.) Ge 'aiia fe 1eeiiore eho 6 Berea es, 6. 8:6 Siew eno te 6 6 tehe ee eile teres Wiese sees eo: ID AVS 


Frame Mechanism, Typing Perforator (Sheet 2 


OF 2) cc ccc ccc ccccccccccccccccccccccccccccccccccccs J~416 


Main shaft Mechanism, Typing Perforator...........7-417 
Punch Rear Plate Mechanism, Typing Perforator.....7-418 


Modification Kit 159363 and 172640 to Add Manual 
Backspace, Typing Perforator....cccccccccccccccees J-418 


Punch Block Assemblies, Typing Perforator.........7-419 
Punch Front Plate Mechanism, Typing Perforator....7-420 
Punch Bail Mechanism, Typing Perforator...........7-421 


Rotary Positioning Mechanism, Typing Perforator 
(Sheet 1 of 2) eleieye! 6.06 6 n6ie [6 Wie wie eS, 6p 6e: we) eieee:0hs wie sre eee PO AZZ 


Rotary Positioning Mechanism, Typing Perforator 
(Sheet 2 of Die reife lexaileie: Waele ws oP eis.w.eie & Sistas teers seal 423 


Axial Positioning Mechanism, Typing Perforator 
(SHECE 1 OL: 2) erereieie. woe sie-esieeierele were e's ee wie wee eee eee TT AZ 


Axial Positioning Mechanism, Typing Perforator 
(Sheet 2 of DY sie Sie lela. o 16! ote 6v556' 1a) ee Ze Sieve lela! oe oie ene: eleve evevese I 425 


Range Finder MechaniSm......ccccccccccccccccccceee /—-426 
Function Box Mechanism, Typing Perforator.........7-427 


Selecting Mechanism Used on High-Level Sets.......7-428 


a 


NAVELEX 0967-LP-625-50 10 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


7-106. Transfer Mechanism, Typing Perforator.............7-429 


7-107. Selecting Magnet Mechanism Used on High-Level 


SCGES 63 ois tere io b0 ose 0) oe 6.0! oo ae Sie eh erax6 aie. e eles! e she's e ele ete eee: = 430 


7-108. Ribbon-Feed Mechanism, Early Design, Typing 
PEL LOLat OF wee we slecw a: wee oie! oie lo eee el ee oie are See e'e.e we etels eee (431 


7-109. Ribbon-Feed Mechanism, Typing Perforator........../-432 
7-110. Typing Mechanism, Typing Perforator.............2.. 7-433 
7-111. Tape Depressor Mechanism, Typing Perforator.......7-434 


7-112. Modification Kit 159364 to Add Power Drive to 
Backspace, Typing PerforatoOr........cccc eee e cece ee J—-435 


7-113. Modification Kit 159379 to Add Make-Only Code 
Reading Contacts, Typing Perforator.........eeee0- /-436 


SB Et ape pee 


. 7-114. Modification Kit 160881 to Add Guard to Cover 
( Backspace Mechanism, Typing Perforator.........2-- 7-436 


7-115. Modification Kit 178917 to Provide Backspace 
Mechanism for Fully Perforated Tape and 
Printing Between Feed Holes, Typing Perforator....7-437 


7-116. Modification Kit 178918 to Provide Guard for 
Backspace Mechanism, Typing Perforator........2..- /-437 


7-117. Modification Kit 159360 to Add Signal Bell Contact 
(on Upper Case "S"), Typing Perforator............ 7-438 


7-118. Modification Kit 162375 to Add Unshift-On-Space, 
TYPing’ Per lOralOrs.é:s. ssw sae es 50a a wee wee eee 138 


7-119. Type Wheels, Typing PerforatoOr....cccccccccsccccee J-439 

7-120. One-Shaft Frame Mechanism, Typing Reperforator....7-440 

7-121. Frame Mechanism, Typing Reperforator......eeeeeeee I-44 

7-122. Main Shaft Mechanism, Typing Reperforator.........7-442 

7-123. Punch Rear Plate Mechanism, Typing Reperforator...7-443 
e 7-124. Punch Front Plate Mechanism, Typing Reperforator..7-444 
q 


7-125. Punch Bail Mechanism, Typing Reperforator........./-445 


cxxi 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


7-126. Rotary Positioning Mechanism, Typing Reperforator 
(Sheet 1 of D:) echo 5S 6 aie: loa Were re) 6 e016 ee Si 0S wee ee oats eer ecere T= ANG 


7-126. Rotary Positioning Mechanism, Typing Reperforator 
(Sheet 2 of APE EET Tee LE EE ee ee a Rr ee ee ee 


7-127. Axial Positioning Mechanism, Typing Reperforator 
(Sheet 1 of Z)) aie 6sieid eee: o ete eie teNe.'e.6s: 6601010 eteveieieeie oereetetes LOUD 


7-127. Axial Positioning Mechanism, Typing Reperforator 
(Sheet 2 of 23) ecah evaviatialies bre ele ce iets osetia re bere cele ce. w"si6)6 es wvetexeme ec Teo 


7-128. Function Box Mechanism, Typing Reperforator.......7-450 
7-129. Range Finder Mechanism, Typing Reperforator.......7-451 
7-130. Transfer Mechanism, Typing Reperforator.....2..2../-451 


7-131. Selecting Mechanism, Used on High-Level Sets, 
Typing ReEperfOrator. ccccccccccccccccccsccccccccces J-452 


7-132. Selecting Magnet Mechanism, Used on High-Level Sets, 
Typing REperfOratoOr. cccccccccccccccvccccccccscccce J—453 


7-133. Ribbon-Feed Parts, Early Design, Typing 
REPECrfFOratoOr. ccc ccccccccccccccsccccsssecccscsscccce I-44 


7-134. Typing Mechanism, Typing Reperforator.......2222-2- 7-455 


7-135. Non-Interfering Tape Feed-Out Mechanism, Typing 
REPerfFOratOr. cece ccc cccccccccccccccccccccsscccccces J—~456 


7-136. Two-Shaft Frame Mechanism (For ASR Keyboard)......7-457 
7-137. Punch Block Assemblies, Typing Reperforator.......7-458 
7-138. Ribbon-Feed Assembly 164520, Typing Reperforator..7-459 
7-139. Cables, Typing Reperforator (Sheet 1 of 2)........7-460 
7-139. Cables, Typing Reperforator (Sheet 2 of 2)........7-461 


7-140. Modification Kits 159360 and 162242 to Add Signal 
Bell CONTAC bie 668 Siese wo aib0 e066 0S. 6 5 010 0608. 0% 6.8 0 ee oe eee we IA NED 


7-141. Modification Kit 160881 to Add Guard for Backspace 
Mechanism (Printing on Edge of Tape) ....cceceeeeee J-462 


cxxii 


NAVELEX 0967-LP-625-50 10 


LIST OF ILLUSTRATIONS - Continued 
Figure Title Page 


7-142. Modification Kits 159363 (Chadless Tape) and 
172640 (Fully Perforated Tape) to Add Backspace 
(Printing on Edge of Tape), Typing Reperforator...7-463 


7-143. Modification Kit 176621 to Provide End of Feed-Out 
Timing Contact for 176628 LETTERS Tape Feed-Out...7-464 


7-144. Modification Kits 161304 and 162245 to Add Power 
Drive to Backspace MechaniSMS.....cccccccccccccese J—465 


7-145. Modification Kits 162379 and 163347 to Add 
Automatic Non-Interfering Tape Feed-Out, and 
Modification Kit 162381 for Automatic 
Non-Interfering BLANK Tape Feed-Out.......cceee00- 7-466 


7-146. Modification Kit 162379 (Automatic LETTERS, 162380, 
Remote Control BLANK), 163347 (Automatic LETTERS, 
162381, Automatic Blank), 173443 (Remote Control 
LETTERS), and 176628 (Remote Control LETTERS) to 
Add Non-Interfering Tape Feed-Out (Sheet 1 of 2)..7-467 


7-146. Modification Kit 162379 (Automatic LETTERS, 162380, 
Remote Control BLANK), 163347 (Automatic LETTERS, 
162381, Automatic BLANK), 173443 (Remote Control 
LETTERS), and 176628 (Remote Control LETTERS) to 
Add Non-Interfering Tape Feed-Out (Sheet 2 of 2)..7-468 


7-147. Modification Kits 162380 (BLANK), 162381 (Automatic 
BLANK), 173443 (LETTERS) and 176628 (LETTERS), to 
Add Remote Control Non-Interfering Tape Feed-Out and 
BLANK Feed-Out 198070 to Model 28 Reperforator 
(Shéet. 1 Of 2) si wew Siac ee een ess 6h ee e0be.0 Cee eis wa THEO 


7-147. Modification Kits 162380 (BLANK), 162381 (Automatic 
BLANK), 173443 (LETTERS) and 176628 (LETTERS), to 
Add Remote Control Non-Interfering Tape Feed-Out and 
BLANK Feed-Out 198070 to Model 28 Reperforator 
(Sh6et 2 Of 2) saicwc swede c een wees easter ee eee ee saww ces J=4TO 


7-148. Modification Kits to Provide Unshift Function.....7-471 


7-149. Modification Kit 161828 to Make Tape Backspace and 
BLANK Feed-out Compatible. ... cccccccccccccccccccce J—-471 


7-150. Modification Kit 178917 to Provide Backspace 


Mechanism for Fully Perforated Tape and Printing 
Between Feed HOLOS 56.50.00 bce 66 6 ieee 66-60 6628 0s ee) ss ere eee TI 2 


cxxiii 


NAVELEX 0967-LP-6 25-5010 


Figure 


7-151. 


7-152. 


7-152. 


7-153. 
7-154, 


7-155. 


7-155. 


7-156. 


7-157. 


7-158. 


7-159. 


7-160. 
7-161. 


7-162. 


7-163. 


7-164, 


7-165. 


Cxxiv 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Modification Kit 178918 to Provide Guard for 
Backspace Mechanism (Fully Perforated Tape 
Printing Between Feed Holes) ........ eee ecccee eee J-472 


Modification Kit 178834 to Convert Ribbon-Feed 
Mechanism to Fully Perforated Tape (Sheet 1 


of VA ee ean ROT RRC A a RC ee CCR eee eI ee eee all 


Modification Kit 178834 to Convert Ribbon-Feed 
Mechanism to Fully Perforated Tape (Sheet 2 


OL 2) is. eiseweieas «wa w Seen OS wee a Owe ae Sie Soe a eee Saat To 
Slack Tape and Reroute Tape Mechanisms.........22- 7-475 
Type Wheels, Typing Reperforator....seeeeeceeeceee 7-476 


Selector Assemblies 319204 and 327383, Used on 
Low-Level Sets (Sheet 1 Of 2)... cccccccccccccee J-477 


Selector Assemblies 319204 and 327383, Used on 
Low-Level Sets (Sheet 2 Of 2) ..cccccccccccccccccee J-478 


Selector Mounting Components for Typing Reperforator, 
Used On Low-Level SetS.cccccccccccccccccccccccccee J-479 


Cable Mounting Components for Typing Reperforator, 
Used on LOw-Level SetS.. ccc cece cc ccc ccccccccccee J-480 


Tape Guide Mounting Components, Used on Low-Level 
SOUS Sosa 656 6. 6.6 6.066 e606 066 oie b06 0 e008 6 06 6 6 06 aes 0a e eee 1-480 


Tape Guide Moutning Components for Auxiliary Base, 


‘Used on Low-Level SetS..ccccccccccccsccsccccccccces J—-481 


Base Electrical Components.....cccccccccccccccccce J-482 
Auxiliary Reperforator BaS@.....scccccccccccccccee /—-483 


Gear Bracket Mechanism for Auxiliary Mounted 
REPerFOratOLr. ccs cc cccccccccccsscccccccccsccscccce 484 


Variable Speed Drive Gearsets for Auxiliary 
Mounted ReperforatoOr..ccccccccccccccccsccccccccces J—-485 


Single Speed Drive Gearsets for Auxiliary 
Mounted Reperforator...cccccccccccccccsccccscccscccce /—-486 


Modification Kits 161815, 176287 and 179492 to 
Mount an Auxiliary Typing Reperforator Base.......7-487 


Aceggemmenmee sees 


Figure 


7-166. 


7-167. 
7-168. 


7-169. 


7-169. 


7-169. 


7-170. 
7-171. 
7-172. 


7-173. 


7-174. 


7-175. 


7-176. 


7-177. 
7-178. 
7-178. 
7-178. 
7-179. 


7-180. 


7-181. 


NAVELEX 0967-LP- 625-5010 


LIST OF ILLUSTRATIONS - Continued 
Title Page 
Modification Kit 178838 to Relocate Power Switch 
from Auxiliary Base to Outside of Cabinet.........7-488 
Cable Components, Typing Reperforator.......2...2-/-489 


Modification Kits to Provide Chad Disposal........7-490 


Front Plate Mechanism, Transmitter Distributor 
(Sheet 1 of 3)...... oo, lei eifes ea eo wiwle te ee ete weteleye'es.eiearee L-4OT 


Front Plate Mechanism, Transmitter Distributor 
(Sheet 2 of BD) eS eiie ere eee ele e064 60 6) 0S le Sw sls 210% 06 eee TAOS 


Front Plate Mechanism, Transmitter Distributor 
(Sheet 3 of Bc ose eiwi ae ecere 6.6 6:6ie-e ve le'8 6808 S200) weleles avec t O93 


Center Plate and Timing Mechanism..........22ee--- 7-494 
Rear Plate MechaniSm. .ssccsccccedcccccccsseveccece—495 
Clutch Trip Magnet MechaniSm......ccccccccccccccees 7-496 


Contact Box Assemblies 156648 and 162997, Used on 
High-Level SOES 6 iis 6 leneha dé See wie Siw bea ee Slee S66 ett ewer I 4OT 


Contact Box Assembly 174420, Used on High-Level 


SOUS sie Sere aS a ereravre rele, S2e0 6 Sees ese oreo ors 6) Shere bi oe ere wa ce ese 498 


Contact Box Assemblies 198610 (Low-Level Keyer) 
and 199505 (Extreme RF Suppression) ........sseee2- 7-499 


Contact Box Assemblies 192600 (Neutral Transmission), 
197920 (Neutral Transmission with Arc Suppression), 
305008 (Polar Transmission), and 315760 (Polar 
Transmission with Insulated Drive) ............2..2- 7-500 
Main Shaft Mechanism, One-Cycle........ccceeeeeeee J—501 
Tape Guideplate Mechanisms (Sheet 1 of 3).........7-502 
Tape Guideplate Mechanisms (Sheet 2 of 3).........7-503 
Tape Guideplate Mechanisms (Sheet 3 of 3).........7-504 


Cable Components, Transmitter Distributor.........7-505 


Modification Kit 162490 to Provide Multiple Wire 
Output on Transmitter Distributor.............2.2.- 7-506 


Contact box Assembly 323646.....2cccccccccccccccee J-O07 


CxXXV 


NAVELEX 0967-LP-625-5010 


Figure 


7-182. 


7-183. 


7-184, 


7-185. 


7-186. 


7-187. 


7-188. 
7-189. 


7-190. 


7-191. 


7-192. 


7-193. 


7-194, 


T=19'5 
7-196. 
i coal Wes a 
7-198. 
T1399 
7-199. 


7-200. 


cxxvi 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Mounting Components for Contact Box Cable, Low-Level 
SOCES 66 e 0: e 00 Sse eis 6 0s. Se; 0 Se 6 0) 6:0. 6 0s 06 0 e 6 66.086 see bee I~ DOS 


Start-Stop Contact Assembly 333635, Used on Low-Level 


SOES 60:5 0)6 0 6: 6 aw ieleSiekerlee. ei e006 ew Gin slew siete oie oie io eteese 6 ee a T= DOS 


Transmitter Distributor Base, Used with LXD 
Transmitter Distributor Unit... ccccccesccecee I-509 


Transmitter Distributor Base, Used with Dual LX 

Type (Fixed Head, Multiple Wire Output) or LXD 

Type (Fixed Head, Single Contact) Transmitter 
Distributor Units... cccccccccccccccccrccccccssccee I~D10 
Gearsets, Transmitter Distributor.......c.cccceceee I-51 


Modification Kit 161833 to Convert an LCXB1 to an 
LCXB3 Transmitter BaS€.cccccccccsescccsccsscsesceesI—~OI2 


Synchronous Motor Cross-Reference. ...csececseceeee J-913 
Series Motor Cross-Reference. ....ccccccccccccccees I-513 


Synchronous Motor Assemblies, Used on LMU3, LMU12, 
LMU38, and TGMU 5 0 a so tatece Co 6iS 0 SW Sc ee eo ee eee sR Oe eee eet DA 


Relay and Capacitor Mounting (Synchronous), Used 
on LMU3, LMU12, and LMU38......... cece cece eee eee ee J-515 


Relay and Capacitor Mounting (Synchronous), Used 
on TUMU 510 oa 6 eee ere eo eer oie 6 0e'ew 0 oreo ecb lelere eee ai er ee e'e-lersiece ToD 16 


Series Motor Assemblies, Used on LMU39 and LMU41..7-517 


Series Motor Mounting Parts with RF Suppression, 
Used on LMU39 and LMU41..ccscccnsccccccencccsccess 1-518 


Brush ASSEMDLICS. 2. cece rer cccccccccccsccvcccessceel—OI9 
Governor Assemblies 150845 and 324116............./-520 
Governor Assembly 154628....ccccccevreccccccccccces I—-521 
CanInGts i ..0sceeer Soe ew SVN eS ORNS ee Reason TOSS 
Cabinet Base Parts (Sheet 1 Of 2).....cccceeeveeee I-523 
Cabinet Base Parts (Sheet 2 Of 2)..-.cecceccccesee I-524 


Cabinet Dome, Latches and DOOrS...ccccccccesccceee 1-525 


ee 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


7-201. Cradle Assembly. ccccccccccccccccsccccccesccccccsse I~ 926 
7-202. Receptacle Connectors and Outlet Box..........2222 /-927 
7-203. Signal Bell Assembly 151560.......ccccccccccccccee J-O27 


7-204. Modification Kits to Add Copyholder, Ready Light, 
Busy Lamp and Resistance to Cabinets.........2.22. 7-528 


7-205. Terminal BlOCKS....cccccccccccccccccccccccccccccee 1-529 


7-206. Modification Kit 159396 to Add Auxiliary Terminal 
Blocks, Top Row Left RAL 6 eset ees ede e eee wee ee esc I—530 


7-207. Modification Kit 159384 to Add Auxiliary Terminal 
Blocks, Top Row Right Rear.....cccccccccccccccce ee J-030 


{ 
{ 


7-208. Modification Kit 159393 and Terminal Block Assembly 
179470 to Add Auxiliary Terminal Block, Right 


SEC Cave 6 oS SS Sree ww so a Siw wee S Seiwa Sie.0. eee awe oe whee ewe ITO 


( 7-209. Modification Kits 157152, 158680, 159394, and 
179469 to Add Terminal BOardS...c.ccccccccccceccceee J-O31 


7-210. Transmitter and Transmitter Distributor Housings. .7-532 


7-211. Modification Kit 170272 to Provide Dual Transmitter 
Distributor HOUSING o.sec wiese eds aes wee eae Swe ee TO OSS 


7-212. Cabinet Dome Variable FeatureS.....cccccccccccccee J-933 


7-213. Control PANCUS oii 6 iets Scie ee wievele's w Sie bee eG Ue bes ee sie TeDoE 


7-214. Modification Kit 176300 to Provide Auxiliary 
Reperforator Motor Control Panel...........eeeee02 /-935 


7-215. Modification Kit 178838 to Relocate Power Switch 
from Auxiliary Base to Outside of Cabinet.........7-535 


7-216. Modification Kits 164024 (for Floor Model) and 
173400 (for Table Model) to Provide Offset 
COpyholder. ..ccccccccccccccccscccccccccccccccceses /—936 


7-217. Modification Kit 178897 to Provide a Pivoted 
Offset Copyholder for Floor Model Cabinet.......... 7-537 


( 7-218. Modification Kits 164272 (for Auxiliary Reperforator) 


and 170306 (for Keyboard Reperforator) to Provide 
Chad DiSPOSAL seis o0:6 b30 5 Ald. 0 esas wb Sie eis Wels ao ee 610s ce 1 O38 


\ cxxvii 


NAVELEX 0967-LP-625-5010 


Figure 
7-219. 
7-220. 
7-221. 
7-222. 
7-223. 


7-224, 


7-225. 
1=226% 
7-227. 


7-228. 


7-229. 
7-230. 
7-231. 
7-232. 
7-233. 


7-234, 


cxxviii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Modification Kit 164405 to Provide Chad Container 
for the Auxiliary Reperforator and/or Keyboard 
REPperF£OratOLre coe cece cccccccccccsrcscccccccccccsees I-938 


Modification Kit 161814 to Mount an Auxiliary 
Typing Reperforator Base and Provice Tape Guide...7-539 


Modification Kit 146140 to Add Copylights and 
Guard LAMPS os sieie ee ee Se ee Bele wie ee vereieve Siere oe) 8.058 e! e.e cies IS DSO 


Modification Kit 154651 to Add Signal Line 
Electrical Noise Suppressor (DC) ...cccccscccccccee 1-540 


Modification Kit 151988 to Add Power Line 
Electrical Noise SuppreSSOr....cccccccccccccccsccce I-S540 


Cable Components, Cabinet......cccccccccccccccccece J—541 


Fan, Tape Reel and Rectifier Mounting Components, 
Lower Cabinet... ccc ccccccccccccccccccccccccccccese I~ 542 


Modification Kits 160387 and 160388 to Provide 
Relay Rack Brackets... ccccccccccccccccccccccccscee J—943 


Modification Kit 195391 to Add Chad Container for 
the Auxiliary and/or Keyboard Reperforator........7-544 


Modification Kits to Equip Low-Level Automatic 
Send-Receive Sets with Message Numbering 
PCA UCS 6:25 0.5 e 6 6 06626 ee ew eo Wilwiie Sele 6 6S 00 6 Oe See ee * wees IH O45 


Numbering Module Enclosure 333601 Mounting Components, 
Used on Low-Level Sets (Sheet 1 of 2)...........-- 7-546 


Numbering Module Enclosure 333601 Mounting Components, 
Used on Low-Level Sets (Sheet 2 of 2) ecccccccccece J-~O47 


Enclosure and Power Supply Assembly 336011 
(Part of 333601, See Figure 7-229. and 7-230), 
Used on LOw-Level S€t.cccccccccccccccccscccccsccce /—~O48 


Numbering Module Chassis, Used on Low-Level Sets..7-549 


Numbering Module 330650 Without Circuit Cards, 
Used on Low-Level Se€tS..cccccccccccccesesccceseece 1-550 


Front Plate Assembly, 328017 (Part of 330650, 
See Figure 7-233), Used on Low-Level Sets.........7-551 


each ail ata 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


7-235. Power Supply Assembly 333605 (Part of 336011, 
See Figure 7-231), Used on Low-Level Sets 
(Sheet 1 of DY) SiSid; eile ee 10 -dfe0v'e ee ane ele le el eub o.0 6s, 088s eceie esis LO OD2 


7-236. Power Supply Assembly 333605 (Part of 336011, 
: See Figure 7-231), Used on Low-Level Sets 
: (Sheet 2 of 2) Shore selo:o-f01G) Jee) Siero eis olay 8 she Sie. bie whe poles S eleree I DOS 


h 7-237. Power Plate Assembly 333621 (Part of 333605, See 
; Figures 7-235 and 7-236), Used on Low-Level Sets..7-554 


7-238. Plate Assembly 333610 (Part of 333605, See Figures 
7-235 and 7-236) v Used on Low-Level Sets. eoeceeeecec50e 


7-239. Modification Kit 324149 to Add Junction Boxes to 
Cabinet, Used on Low-Level Sets (Sheet 1 of 2)....7-556 


7-240. Modification Kit 324149 to Add Junction Boxes to 
Cabinet, Used on Low-Level Sets (Sheet 2 of 2)....7-557 


7 7-241. Modification Kits 173706 and 173707 to Add Power 
( Factor Correction to Cabinet, Used on Low-Level 
a SOE So 65 bis) eo Se 4: 6 OS Se 008 Se Se oO we eee Ole Mole are Ce ee we Sere ee TODDS 


a itr a a? 


7-242. Cable Components for Automatic Send-Receive 
Cabinet, Used on Low-Level SetS....cccccccccvcsceee J-959 


7-243. Mounting Rails for Automatic Send-Receive Cabinet, 
Used on Low-Level SOES 6.5.6 Soe bee ie: 6555516 010 6 Sees wievere oes 1=DO0 


7-244, Table Mounted Cabinet and Pad, Used on Low-Level 


SOESS cesSicce 6s ieee cS lee eid eso es ea ese aie ev eter e Siene ee Sererbte weave 1 DIO0 


a cease oa ae 


7-245. Modification Kit 324677 to Add Fan To Cabinet, 
Used on Low-Level SOUS 6.6 Sie Ss 5 or lee a SSeS eel SS ieteree eee I= DO 


7-246. Front Panel Fan Mounting, Used on Low-Level Sets..7-562 


7-247. Cable Components, Keyboard Send-Receive Cabinet, 
Used on Low-Level SOS ese els SS Sens Sco oe ere es Ce See eS we ee ODO? 


7-248. Components for Transmitter-Distributor Base, Used 
on Low-Level SCE S SeieS5 6 Siler Shes Sree eteve Sb SSP eieiee ed wie I= 063 


7-249. Four-Digit Display Circuit Card with Cable 322417, 
Used on Low-Level SOES hoeie bole ewe seress, 0 Sele eee eS a 1o.0 see J OOF 


(« 7-250. Dual-Circuit Magnet Drive Circuit Card 303160, 
Used on Low-Level SetsS..... cc cece ccc ccc ccc ccccee J-965 


cxxix 


NAVELEX 0967-LP-625-5010 | 


LIST OF ILLUSTRATIONS - Continued j 


Figure Title Page 


7-251. Clock Amplifier Circuit Card 303164, Used on 
Low-Level SOC S Sere Sees SS Sie eS Se ere ere Sle eilenele BLS eee eee IS DOD 


7-252. Line Assurance Circuit Card 322080, Used on | 
Low-Level SOE Sides. ee 5eiled aw 5 tee ae ee. oie on 8 eels eo S084 ole! sae O66 


7-253. Contact Latch and Filter Circuit Card 303811, Used 
on Low-Level SEES 6 66 :0teieg: 06 Sie dries 026: 6. sexe oes eee oe eters: [=D 66 


7-254, Format Scanner Circuit Card 322023, Used on 
Low-Level SOCS eee aoe aero 5 26: bw rele oe cetend ere ene eyoreowieeve ie we) 1 = DOW ! 


7-255. Message Counter Circuit Card 322022, Used on 
Low-Level SO@ES Se soaiteie Sie ee suis le a Sib Wie) ot ew Se 4 el eleveiereieesie T= DOT i 


7-256. Serialization Circuit Card 322024, Used on 


Low-Level SOE So 6 e:5 ore este ese re Ses we Sil Wis le teh ore ececeeresereecs.078 T= 068 


| 
7-257. Seizure and Tandem Delay Logic Circuit Card | 
322025, Used on Low-Level SCUS ores 66 Siero ss ocean J=5968 


SEES Si dnd os eid. e BeS edie 6b 5 SAS 6a Ste eae 0b ere ley ers Beeb BYE ws ae STH 569 


7-258. Power Supply Circuit Card 333620, Used on Low-Level : | 


7-259. Modification Kits for Transmitter Distributor 
(Sheet 1 of DZ’) ecaise: e veiier es oie eieleiie oe) 6 0rsleielenie-0: eters) eyes. e2ele e518 ete FH TO 


7-259. Modification Kits for Transmitter Distributor 
(Sheet 2 of Di) ise. verei te: oid. le: oie 1ese\eusiceve: ois teyelre. sere Sie Sores estes es ee I> DTN 


7-260. Paper Winder MechaniSm...c.c.cccccccccccccccccessceee I—9/3 


7-261. Modification Kit 320033 to Provide Improved Paper 
Handling when Used with Paper Winder............../-575 


7-262. CONTAINS T 5055 6S 4S a Se es a es eA SRS re TAH OTE 


7-263. Line Shunt Relays and Mounting Plates............./-577 
7-264. Plates and ReESisStOrsS..ccccccccccccccaccccccccscses 1-578 | 


7-265. Mounting Brackets and Capacitor for 48-Volt 
RECHT EVEL es ered olidite: 6216 sb ore ole 'ehe were o wle ree bib Ole ee 6 be ee eee Io DTS 


7-266. Low-Tape Bewl ebsSis S -Sere Sse SS erie we OS ee ES eee IR DTS } 
7-267. Motor Control Assembly 153251.....cccccccccccscces 080 


7-268. Rectifiers and Cable Assembly (150mA) 152950......7-581 


CXXX 


oie iepmeome 


Figure 


7-269. 


7-270. 


7-271. 


7-272. 


7-273. 


7-274. 


7-275. 


7-276. 


7-277. 


7-278. 


7-279. 
7-280. 
7-281. 
7-282. 
7-283. 


7-284. 


7-285. 


7-286. 


7-287. 


NAVELEX 0967-LP-625-5010 
LIST OF ILLUSTRATIONS - Continued 

Title Page 
Rectifiers and Cable Assemblies (500mA) 162361 
Qnd S102 15 vise swaws sco ee sale se scene ce eee eee wesw O81 
Rectifier Assemblies 146901 and 170573.......222.. 7-582 
Selector Magnet Driver Assemblies 177010 and 
178601 and Selector Magnet Driver Assembly 


179560 with Open Line Detector..... ccc ccccccccese 1-583 


Relay Assemblies 176694 (Motor Control) and 
176698 (Slow Release)... ccc ccc cece cccccccccccccee J-DE4 


Motor Control Relay Assemblies 152332 and 176448..7-584 


Modification Kit 178345 and Relay Assembly 178608 
to Provide Motor Control and Answer-Back Relays...7-585 


Motor Control 165650 and Answer-Back Relay 
ASSEMDLY. ccccccccccccccccccccccccccccccccscccseces J-D89D 


Motor Control Relay Assemblies 165673 and 178307..7-586 
Auxiliary Line Shunt Relay Assemblies 160420 and 

195038 and Auxiliary Reader Control Relay Assemblies 
TI9GUE ANd: VIS 23 ike oe: d eieeie ee wie ew ew nee & welectn ie scenes: I OOO 


Line Test Key Assemblies 158293, 164232, 173252, 
ANd: 194492 cdidii cies che ew ee 6 eS we eee Cie wees ewee ce IO DST 


Line Test Key Control... cccccccccccccccccccccccce /-987 
Line Test Key Assembly 152625....cccccccccccccccee 1-588 
Resistor Modification KitsS........cccecc ec ccccee ee 1-588 
Electronic Keyer Assembly 173452...............2.2.2./-589 
Line Jack Assembly....ccccccccccccccccscccccccccce J-989 


Components to Provide for AC and DC Power 
DISEFIDUE LON os 6 oe o8.e. 026 0 -Ole 06 0s lo 0'e 0 6 e000 a 40106 @* S008 e 1-590 


Selector Magnet Driver Assembly 310217.........22-/-591 


Modification Kit 161829 for Mounting an Electrical 
Service Unit on Relay Rack BracketS....cecsceceeee I—5992 


Auxiliary Reperforator Line Relay Assembly 
179139 and 19°50 36s. bd 6 hice) ere ord’, 6 eS ei Soli Bio o eve aie weeeee (~~ DIZ 


CXXXi 


NAVELEX 0967-LP-625-5010 


Figure 


7-288. 


7-289. 


7-290. 


7-290. 


T=291. 


7-292. 


7-293. 
7-294. 
T=295- 
7-296. 
7T=297% 
7-298. 
71-299. 
7-300. 
7-301. 
7-302. 


7-303. 


7-304. 


7-305. 


7-305. 


7-306. 


cxxxii 


LIST OF ILLUSTRATIONS - Continued 


Title Page 


Modification Kit 160422 to Equip Cabinet with 
REECE LE VO Lie 6b oi oo eirace bie 6 he) 0) 20 wwe teres e160 30 0 0c 6 eee To O92 


Rectifier Assembly 192750 6 esc wcccecsevecccsecesesse/—993 


Modification Kits 179610 and 179611 to Reduce 
Radio Frequency Noise on ASR Set (Sheet 1 of 2)...7-594 


Modification Kits 179610 and 179611 to Reduce 
Radio Frequency Noise on ASR Set (Sheet 2 of 2)...7-595 


Cable Components, Model 28 ASR..ccccccccccccccccee J—996 


UAE seseie ele oes: be S Swe lo Need) 6S eve w) whe ei bie 60/0268 eceleteteistece.6 1 =D 96 


Rectifier Assembly (6-Volt) 305143, Used on 
Low-Level S€tS..cccccccccccccccccccccscccscccssces I-O9T7T 


Cable Components, Used on Low-Level Sets..........7-598 
Electrical Service Unit (LESU) for Reperforator...7-599 
Line Relay Mounting Assembly 152623.......2.2.2.... 7-600 
Rectifier Assemblies 152950 and 162361............ 7-601 
Motor Control Assembly 153251...... cc. cece ccccccee /-602 
Relay Motor Control Assembly 176448.......222..2-2-- /-603 
Selector Magnet Driver Assembly 177010............/-604 
Signal Bell Parts, Early DeSign.......ccceeeeeeeee /-605 
Plate Assembly 179426... .cccccccccccccccccccccecee J-605 
Motor Control Assembly 176694...-...cccccccccscccee 1-606 


Cables, Typing Reperforator Electrical Service 


10 fo ts Gy ope Pn er eer ero! fa oO Ho) 
Electrical Service Assembly CoverS.......seeeeeeee- 7-607 


Electrical Service Assembly 323812 (Sheet 1 


of DQ) loe:es eae elev ete 610026, 6 20) 616-0506 ae Ne: 8 e)s,-0)-0 se 6-806 we er e.ece.0 «1 O08 


Electrical Service Assembly 323812 (Sheet 2 


Of 2) si eie sewer 6 O66 SESE eS a ewe ed eee Mew eeee eee 1-609 


Electrical Service Assemblies 323811, 323815, 
330526, 330835, 333522, 333524, and 334190 
(SHESE. VW OE 2) ooae. 6 Sere creceicteveieievete eee eis 06 o 0.008 6 el etee'e eo TO ONO 


Si 


seis, aad 


NAVELEX 0967-LP-625-5010 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 


7-306. Electrical Service Assemblies 323811, 323815, 
330526, 330835, 333522, 333524, and 334190 
(Sheet 2 of 2) avers: de: 01s, Sreyele o:lelle 8: x06 e16 Si eie 0:'e6 60016 we eterece ec FeO VN 


Electrical Service Assemblies 330836 and 333523 
(Sheet 1 of DY eae tered Wie velse: “Sie fo. er 6ieie ee eiS Ole eevee ae elec ee I ONL 


St OTE ETE 
~ 
| 
Ww 
Oo 
~ 
e 


7-307. Electrical Service Assemblies 330836 and 333523 
(Sheet 2 Of 2) ccc ccce wcrc c ccc cccccccccccccccsnsacee 1-613 


7-308. Power Supply Circuit Card (0.5 Amp) 321290........7-614 


ie 
x 
f 
a 
e 
a 
r 
i 
& 
Ba 


7-309. Clutch Magnet Driver Circuit Card 321991..........7-615 
7-310. Selector Magnet Drive Circuit Card 323810.........7-616 


Low-Level Keyer Circuit Card 303142............2.. 7-617 


ae 


Lagens recap En SoHo 
~ 
| 
Ww 
= 
= 
e 


7-312. Dual-Neutral Clutch Magnet Driver Circuit Card 
SOS 1.60 esse ese o Sieietie Sale SS 5S) Sie Meee S Oo T whe 0/0 0.010 S166 2%’. 08 ee IT O18 


PML EERE REET 2 ES BETSEY IRE PRED SEE TT 


@ 7-313. Clock Amplifier Circuit Card 303164........seeee2+ 7-618 
[ 8-1. Typical Automatic Send-Receive (ASR) Set..........8-2 
‘ 8-2. Location of Units in Automatic Send-Receive 


Cabinet, TOP View. ..ccccccccccccccscccccccsesscees G3 


P 8-3. Securing Automatic Send-Receive Cabinet to 
Mounting Surface, Bottom View... sccccccccccccce 


8-4, Installation or: Motor Pinion, Gear and Flexible 
COUPLING. ce asesce cde ceecevccsoeseveeseseeesewcse ee 8-7 


8-5. Typical Transmitter Distributor Unit and Base 
AXLANGEMENt. ccccccccccccccccccccccccscccescccceseed—10 


SEE ISNA EGON ERE 9 PORE LC OTE ETO I OTT TET EY BIE 


8-6. Isolation Mounting of TD BaSe€...... cece ccccccccee se 8-10 
8-7. Installation of TD Base Ground Strap..............8-11 
8-8. Installation of Gearset on Gear Bracket Assembly 
i (Auxiliary Reperforator Base), Rear View..........8-15 
8-9. Installation of Tape Guide TP161804 (Auxiliary 
Reperforator without LETTERS-FIGURES Contact 
‘| ASSEMBLY) 6:8 0:6: 6.0666 0d. S'0i8le ie os 01. [6 60:08: 0 ose Sis. 0 we 60-06 65 ON 16 


Cxxxiii 


NAVELEX 0967-LP-6 25-50 10 


LIST OF ILLUSTRATIONS - Continued 


Figure Title Page 
8-10. Installation of Tape Guide TP161804 (Auxiliary 
Reperforator with LETTERS-FIGURES Contact 
ASSOMD TY) 6 6:50: eieie Sis sec) w stb O'S sire wie eve! oS eee oo Saree eee e B= 16 


8-11. ASR Set With Electronic Message Numbering.........8-21 


CXxXxXiv 


ye ale Ei Nat RN OG 


; 
{ 
4 
3 


pete ec dnagienpise SiR I EE og EEG 
; 


NAVELEX 0967-LP-6 25-5010 


LIST OF TABLES 


Title 


Reference Dates is ate 5 aia) Saree evel eas aves corer, 0vetarene6 efe ee os) eee NSO? 


ASR Equipment Matrix High-Level Typewriter Sets. 


ASR Equipment Matric High-Level Teletypewriter 


S CUS secede ioe Sie to Wie) 60:0 6 “ele fe 166.66) We le ie few 06) 6.0- 6 6!%, 6:0 Sie 6 66 


ASR Equipment Matrix Low-Level Teletypewriter 


Equipment Required But Not Supplied............. 
Control and Indicator Functions.........2e...ee. 
ASE Operating Procedures iss 6246 bows a wele en SES eas 
Scheduled Maintenance Action Index.............. 
ENBLICAt LON, EOCCr Vail ogo wiein siete 44.05 6 Sees ew we wre ore 
Cabinet Lubrication Chart Index................. 


Perforator-Transmitter Base Lubrication Chart 


TNA OX fo wicee eters SS See we. SS Sa ee Fe ee AS sos Se eS ws wee 


Typing Unit Lubrication Chart Index............. 


Typing and Non-typing Perforator Lubrication 
Chart TTA Cv aso se ae fe eseie bie. 1s) Siw! fellate Caleta .e/'eie.\ee<eile vel eieleve 


Typing Reperforator Lubrication Chart Index.......4-122 


Transmitter Distributor Unit (LXD) Lubrication 


Chart TYG Ossie. Se: Silo eeere es. ode ene ol Ouele er eevee oe ei erd-eusreice eee H=168 


Motor Units Lubrication Chart Index. eceoececececececeoeeee 4-1 85 


Page 


e 1-73 


- 1-75 


.1-77 


- 1-79 


~4-12 


e 4-39 


-4-98 


Operational Test PYOCEAULES . ccc ccc ccc ccc ccc ccc cee e 4-204 


Operational Test Procedures (Low-Level) ...........4-224 


Typing Unit Troubleshooting Index.................5-2 


Lamp and Fuse DNA ORs S55. Ss Sie e sos Si retia ei og es erie: ose'e sie ee eee 


Index of Schematic and Wiring Diagrams for 


Tr Oub LEShOOt ING oii5.4.8 sw Sie iee SS wees aie wed wie ee Soe aieaecee OTe | 


Fuse and Semiconductor Index (Low-Level) ..........5-26 


CXXXV 


NAVELEX 0967-LP-625-5010 


Cxxxvi1 


LIST OF TABLES - Continued 
Title Page 
Power Supply Troubleshooting Procedures 


(0.5 Ampere CALA) 6: Ses 6 Siew eles wes iseee 0) 6 ei ale Bae se ee eee 5-29 


Selector Magnet Driver (SMD) Troubleshooting 
GUTOC ode: Sie elie oe ehwle: eee level 6a Wie ow ew rerte Serle eee & tote. wie 88a ete oD = 35 


Low-Level Keyer Troubleshooting Guide.............5-36 
Clutch Magnet Driver Troubleshooting Guide........5-38 
Selector Receiving Margin Minimum Requirement.....6-281 
Pulse Datea - Five-Level Unit, 7.00 Units Code....6-422 
Pulse Data - Five-Level Units, 7.42 Unit Code.....6-423 
Pulse Data - Six-Level Units, 8.50 Unit Code......6-424 


Contact Operating Requirements (Contact Swinger - 
Sensing Arm ClEALTANCE) we cece cc cere cccerccccesceces se 0-639 


Contact Operating Requirements (Contact Swinger - 
Operating Bail Clearance) ccc ccc ccc cccccccccceee se 0-642 


Contact Operating Requirements (Contact Bracket - 
SELODUNG) oes sce ce es ce eel eeneiee wie eee Fe ee oe Cee se ee 6-649 


Motor Unit Identification Table........2.22.22222- 26-785 
Automatic Send-Receive Typing Unit (LP)...........7-2 
Automatic Send-Receive Keyboard (LAK) ............. 7-64 
Typing Perforator (LTPE) ..c ccc ccc cece ccccccccceeeI—111 
Auxiliary Typing Reperforator (LPR) ....eceecceeeee J—141 
Auxiliary Typing Reperforator Base (LRB)........../7-187 
Transmitter Distributor Unit (LXD)........2eeeee ee 1-197 
Transmitter Distributor Base (LCXB) ...cceceeceeesee J-219 
Motor Unit (LMU). ccc ccc ccc ccc cc ccc cc ccc ccc c cc eeeee I 225 
Automatic Send-Receive Cabinet (LAAC).....ececceeee J—-234 
Paper: Winder \(LPW)is sew heed Sisk -« Ca ee SSS SA eee es eae 2TH 


Electrical Service Unit (LESU) ies e obiere se eve tote Gee acateterecl Se et 


So a ee ee 


sens weet it! ible urti Mid BEE 


Si ees cia ati Ue hat 


le is ai leiendian lanai ik ea: 


in Aina sana 


ss Ra itn Schiisa o seh 


LE ite Pies 
a NE TE 


NAVELEX 0967-LP-625-5010 
LIST OF TABLES - Continued 
Title 


Page 


Auxiliary Typing Reperforator Electrical Service 
Unit (EES): a osscese ed: 6S: Se SS o 0 SS 01S 6 woe OSes Bee © wearer IT SUS 


Electrical Service Assembly (ESA) ......2ccceeeeeee I—312 


List of AbbreviationS. .ccccccccccccccccccccccsccee 1-619 


CxXxXVii/cxxxviii hlank 


| NAVELEX 0967-LP-625-5010 


COMMUNI CATION 
PATCHING PANEL. 
SB-1203A/UG OR TO TERMINAL 
SB-1210A/UGQ EQUIPMENT 


HIGH-LEVEL OPERATION | oo LOW-LEVEL OPERATION 


Figure 1-1. Automatic Send-Receive (ASR) Model 28 Teletypewriter Set 
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CHAPTER 1 
GENERAL INFORMATION AND 
SAFETY PRECAUTIONS 


1-1. SAFETY PRECAUTIONS. To 
stress the importance of 
employing proper safety 
techniques while performing 
maintenance procedures on the 
equipment involved, the user of 
this manual is directed to 
thoroughly familiarize himself 
with the safety precautions 
described in Chapter 4, 
paragraph 4-4. 


1-2. INTRODUCTION. This manual 
provides information and 
instructions for installation, 
operation, and maintenance of 
Automatic Send-Receive (ASR) 
Teletypewriter Set Model 28 
(Figure 1-1). Maintenance 
information includes 
instructions for testing, 
performing preventive 
maintenance, adjustments, 
troubleshooting, and repairing. 
A parts list is also included. 
ASR configurations covered by 
this manual are described in the 
matrixes referenced in 
paragraph 1-6. 


1-3. EQUIPMENT DESCRIPTION. 
The ASR Model 28 set is an 
electromechanical apparatus 
capable of operating as a self- 
contained message originating 
and receiving center. It is 
used to exchange printed and 
tape perforated messages between 
two or more stations connected 
by appropriate transmission 
facilities (telegraph lines, 
telephone networks, and radio 
channels). Figures 1-2 and 1-3 
are front views of the configu- 
ration currently in use. 


a. General. Messages 
are received electrically via 
the transmission facility and 
are printed on page-size copy 


paper or continuous business 
forms. With page-printed 
monitoring, the ASR set can 
electrically transmit messages 
which are originated by either 
perforated tape or keyboard 
operation. Messages may be 
perforated and printed on tape 
for separate transmission with 
or without simultaneous 
transmission and page-printed 
monitoring. Certain ASR sets 
are equipped to receive messages 
in printed and perforated tape 
form and, at the same time, 
prepare tape off-line. 
Transmission between stations is 
accomplished electrically using 
the Baudot teletypewriter 
signaling code. The ASR set 
operates at speeds up to 

107 words per minute (wpm). 


b. High-_and_ Low-Level. 
This manual covers both high- 
level and low-level 
configurations of ASR sets. 
High-level ASR sets are used in 
applications wherein radio 
frequency interference (RFI) 
does not present a problem. 
Low-level ASR sets have RFI 
suppression features incorpor- 
ated. 
features is the use of a low- 
level signaling code from which 
the term low-level is derived. 
The low-level signaling code is 
the +6-volt (mark) and -6-volt 
(space) polar code levels versus 
that of the 0.060 amperes (mark) 
and 0 amperes (Space) neutral 
code levels used in the high- 
level sets. High-level ASR 
equipment is described in 
paragraph 1-3.1 and low-level 
equipment is described in 
paragraph 1-3. 2. 


1-3.1 EQUIPMENT DESCRIPTION 
(HIGH-LEVEL). The ASR set is 


1-1 


One of the RFI suppression 
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made up of a group of seven 
basic components; typing unit, 
keyhoard, perforator (tape 
punch), transmitter-distributor, 
electrical service unit, motor 
unit, and cabinet. To meet 
varying installation and 
operational requirements, the 
selection of the particular kind 
of component is often varied, 
but without changing the basic 
arrangement. In addition to the 
basic component arrangement of 
the ASR set, is the inclusion of 
an auxiliary typing reperforator 
set. Space is provided in the 
cabinet for this completely 
independent receiving unit. ASR 
set components and variations 
are briefly described in the 
following paragraphs. 


a. Typing Unit. The 
typing unit contains the 
mechanisms necessary for 
translating electrical input 
Signals into printed, alpha- 
numeric characters or functional 
control operations. The unit 
may be equipped to accommodate 
either friction or sprocket feed 
paper, in single or multicopy 
form, either rolled or fan 
folded. It includes a stunt box 
that provides non-printing 
functions such as case shifting, 
carriage return and line-feed 
and, in addition, switching 
facilities for remote controls, 
station selection and other 
applications. The basic 
function of the Model 28 typing 
unit, shown in Figures 1-4, 1-5, 
and 1-6 is to record in page 
printed form information 
received from a signal line in 
the form of a signaling code 
combination which represents 
characters or functions. The 
typing unit translates these 
electrical code combinations 
into mechanical motions which 
imprint the message or initiate 
the indicated function, such as 
line-feed, carriage return, or 
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Signal bell. Printing is 
accomplished through an inked 
rikbon upon paper rolled around 
a horizontally stationary platen 
while the type and printing 
mechanisms move from left to 
right across the page. All 
operations of the typing unit 
are performed automatically in 
response to input signal code 
combinations. A few local 
off-line functions such as line- 
feed, or carriage return may be 
initiated independently of the 
Signal line from the local 
keyboard or base mechanism. 
Character representations, or 
graphics, are the alphabetic, 
numeric or symbol intelligence 
equivalent of the input code 
combinations. Function 
representations are the coded 
equivalent of non-typing 
operations auxiliary to 
reception of the graphics, such 
as line-feed, carriage return, 
or signal bell. The speed of 
operation of the equipment is 
usually given in operations per 
minute. Speed in words per 
minute is roughly one-sixth of 
the operations per minute. The 
typing unit is designed to 
operate at 60, 75, 100, or 107 
wpm, depending on the gear ratio 
used on associated equipment. 
The typing unit is mounted ona 
keyboard base. Rotary 
mechanical motion for its 
operation and information in the 
form of the signaling code come 
from external sources. A front 
plate and side plates provide 
mounting facilities for the 
various assemblies and 
mechanisms that make up the 
unit. 


(1) Main Shaft. 
Motive power for operation of 
the typing unit is received 
through the intermediate gear 
mechanism mounted on the 
keyboard base. Refer to Figure 
1-7. Power is applied to the 
driven gear, centrally located 
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Figure 1-4. Typing Unit Model 28 (Friction Feed), Front view 
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Figure 1-6. Typing Unit Model 28, Left Rear View 
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on the main shaft at the rear of 
the typing unit. The main shaft 
rotates at a constant speed to 
operate the equipment at speeds 
of 60, 75, 100, or 107 wpm, 
depending upon external gear 
ratios. Six all-steel internal 
expansion clutches convert the 
rotary motion of the main shaft 
to the linear mechanical 
requirements operation of the 
printer. The clutches rotate 
with the main shaft when engaged 
and do not rotate when 
disengaged (latched). From left 
to right in their installed 
position on the main shaft, the 
clutches control the type box, 
line-feed, spacing, function, 
code bar and selecting 
mechanisms, respectively. 


(2) Selecting 
Mechanism. A selecting 
mechanism (Figure 1-8) 
translates the signaling code 
combinations into corresponding 
mechanical arrangements which 
control the code bars. It 
includes a two-coil magnet that 
connects in series with the 
external signal line. The coils 
may be wired in either series or 
parallel to accommodate 
0.020-ampere or 0.060-ampere 
line currents. A range finder 
is used to refine the mechanical 
orientation of the selector to 
the signaling code. 


(3) Code Bar 
Mechanism. The code bar 
mechanism (Figure 1-9), when 
positioned by the selecting 
mechanism to correspond to the 
input code intelligence, sets up 
mechanical requirements for type 
box positioning, printing and 
stunt box operation. 


(4) Printing 
Mechanism. When mechanically 
conditioned by the code bar 
mechanism, the printing 
mechanism (Figure 1-10) prints 
the selected character and 
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spaces to the next printing area 
on the paper, or ‘spaces without 
printing, or on units so 
equipped, tabulates 
horizontally, or returns the 
type box to the left hand 
printing margin. The mechanism 
includes horizontal positioning 
mechanism operated by the code 
bars, spacing mechanisms and 
carriage return, and the print 
hammer mechanism. The type box 
is capable of vertical and 
horizontal positioning in 
response to the permutations set 
up by the code bar mechanism. 
When positioned to correspond to 
the input code intelligence, the 
type box presents a single type 
pallet with the embossed graphic 
equivalent of the selected code 
for printing. Printing is 
accomplished when this pallet is 
struck by the print hammer to 
press an inked ribbon against 
the paper, which is supported by 
the typing unit platen. 


(5) Spacing 
Mechanism. The spacing 
mechanism (Figure 1-11) moves 
the type box and printing 
mechanism one character to the 
right each time a graphic 
character is received and 
imprinted. A suppression 
mechanism prevents spacing on 
receipt of certain non-typing 
functions. On sprocket feed 
typing units the spacing 
mechanism may be adapted to the 
page to predetermined stop 
positions. 


(6) Line-Feed 
Mechanism. The line-feed 
mechanism (Figure 1-12) permits 
Single or double line advance of 
paper in the platen mechanism 
when the code combination for 
this function is received. The 
function may also be initiated 
locally through mechanical 
linkage with the keyboard. On 
sprocket feed typing units, the 
line-feed mechanism may be 
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Figure 1-12. Line-Feed Mechanism, Left Rear View 


adapted to vertical tabulation 
and to rapid form feed-out. 


(7) Stunt Box. The 
stunt box, shown in Figure 1-13, 
is a compact, self-contained 
device with memory storage 
capabilities that provides the 
typing unit with the facilities 
of a built-in sequence selector. 
In effect, it allows the 32 
available LETTERS and FIGURES 
character combinations to be 
used again for special, non- 
printing operatings, without the 
sacrifice of printed characters. 
It operates in response to 
combinations set up in the code 
bar mechanism with a single 
character or several characters 
in sequential combination used 
to initiate a single function. 
In general, the stunt box may be 
programmed to perform three 
basic types of operation: 
mechanical initialization of 
internal functions within the 
typing unit; electrical control 
of functions within the 
teletypewriter set; and 
electrical control of external 
equipment. 


(8) Ribbon-Feed 
Mechanism. A ribbon-feed 
mechanism (Figure 1-14) passes 
an inked fabric ribbon between 
the type box and the paper. The 
mechanism advances the ribbon 
horizontally when each character 
has been printed and 
automatically reverses the 
direction of ribbon-feed when 
one of the two ribbon spools has 
been emptied. 


(9) Paper Feed 
Mechanism. The platen and paper 


feed mechanisms (Figure 1-15) 
are located at the top of the 
printer, between the two side 
plates. A manual paper or form 
feed-out knob is located at the 
top of the left side plate. 
Paper is fed from a supply at 
the rear of the printer either 
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by friction feed or on sprockets 
located on the ends of the 
platen. 


(10) Signaling Code. 
Information is received by the 


typing unit in the form of a 
7.42 unit start-stop signaling 
code (Figure 1-16) in which each 
character (graphic or function) 
is represented by a sequential 
combination of current and no- 
current time intervals. 
Intervals during which current 
flows in the signal circuit are 
referred to as marking and those 
in which no current flows are 
spacing. Every combination 
includes five pulses (also 
referred to as levels) that 
carry the intelligence, each of 
which may be either marking or 
spacing. To insure 
synchronization between the 
transmitting and receiving 
equipment, a start pulse which 
is always spacing is added at 
the beginning of each 
combination of intelligence 
pulses, and a stop pulse which 
is always marking is added at 
the end. 


b. Keyboard. The 
keyboard (Figure 1-17) contains 
the mechanisms for generating 
and transmitting a 
teletypewriter signal. It also 
provides mounting facilities for 
the typing unit, one of four 
tape punch units, a motor unit, 
and the necessary driving gears 
and cross-shafts. Typing and 
perforating functions originate 
from the operation of keytops. 
The keyboard assembly consists 
of a keylever guide assembly, 
front frame, guideplate, 
keylevers, and ball lock 
assembly. The keylever guide 
assembly accommodates all code 
and function levers. 


(1) Signal 
Generator. The signal generator 
(Figure 1-18) consists of a 
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Figure 1-14. Ribbon-Feed Mechanism, Left Front View 
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Figure 1-15. Platen and Paper Feed Mechanism 
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Figure 1-16. 


frame assembly; front and rear 
plate assemblies; gear, shaft, 
clutch and cam assembly; and a 
contact box assembly. The 
clutch stop levers and 
latchlever are mounted on the 
frame. The code bar assembly 
and non-repeat lever with its 
guide are mounted on the rear 
plate. The front plate acts as 
a mount for the detent plate 
assembly; transfer bail and 
stud; transfer levers with their 
guide springs, and mounting 
studs; and the locking bail with 
its stud and spring. The cam, 
clutch, and shaft assembly is 
mounted between the front and 
rear plates. The cam is one 
piece of machined steel with 
eight lobes. The seven lobes 
which generate pulse signals, 
are equal in contour and are 
positioned at uniform angles 
with one another. The eighth 
lobe differs in contour, and is 
used to actuate the transfer 
lever locking bail. The 
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Signaling Code 


univeral bail latchlever with 
its eccentric bushing is 
fastened to the right front of 
the frame. This latchlever - 
extends to the rear over the 
code bar bail latch and the non- 
repeat lever pawl. The contact 
box assembly is mounted on the 
front plate. It is composed of 
a fiber insulating strip, a 
contact toggle assembly and 
phenolic base, drive link, and 
an arc suppressor, or RF filter. 


(2) Reset Cam 
Follower. Bracket Assembly. The 
reset cam follower bracket 
assembly (figure 1-19) consists 
of a hollow shaft with internal 
oilite bearings pivoting ona 
fixed shaft. A hooked arm on 
one end of the hollow shaft 
connects the hollow shaft to the 
clutch trip bar assembly. An 
adjustable arm and roller on the 
other end of the hollow shaft 
follows the reset cam on the 
perforator main shaft. The 
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Figure 1-19. 


entire assembly provides linkage 
between the clutch trip bar and 
the cam on the associated 
perforator when the mode 
selector is in T position, 
thereby permitting the keyboard 
to be reset at high speeds. 


(3) Code Bar 
Extension Basket Assembly. The 
primary purpose of the code bar 
extension basket assembly 
(Figure 1-20) is to transmit 
character information from the 
keyboard code bars toa 
perforator, and to serve as 
control center for the various 
functions of perforator- 
transmitter base. This 
assembly consists of the 
following major components: 


(a) The code 
bar extensions which are used to 
transmit character information 
from the keyboard to the punch. 


Reset Cam Follower Bracket Assembly 
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(b) The clutch 
trip bar extension which links 
the clutch trip bar to the 
perforator clutch trip lever 
extension in K-T and 
T positions. 


(c) The code 
bar extension blocking bail, 
which blocks the selection of 
code bar extensions and 
character counter code bars in 
the K position. It also 
prevents the perforator clutch 
from being tripped in 
K position. 


(d) The 
selector lever assembly, which 
permits the signal generator 
clutch to be tripped in K and 
K-T positions. It also prevents 
the signal generator from being 
tripped in T position. The 
control cam, which drives the 
auxiliary electric switch and 
provides the K, K-T, and 
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T operations of the perforator 
transmitter. 


Cc. Perforator- 
Transmitter Base. The Model 28 
perforator-transmitter base 
(Figure 1-21) is an 
electromechanical unit which 
provides means for transmitting 
coded electrical impulses toa 
Signal line and/or means for 
mecharically operating any one 
of four associated perforators; 
a non-typing perforator, a 
typing perforator, a non-typing 
reperforator, or a typing 
reperforator. It also serves as 
a base mounting. for an 
associated page typing unit for 
monitoring the message being 
transmitted from the keyboard. 
With direct keyboard 
transmission, linkage to the 
perforating mechanism is 
depressed to disassociate the 
punching mechanism from the 
keyboard operation. Under this 
condition, if a typing or non- 
typing reperforator is being 
used, circuitry can be 
established to permit the 
reperforator to receive incoming 
traffic from a second line 
circuit. Several variable 
features, such as a character 
counter, electrical keyboard 
lock code contacts, timing 
contacts, signal line break, 
tape backspace, paper feed-out, 
and motor start are available as 
optional features. Maximum 
keyboard speeds are 368, 460, 
and 600 operations per minute 
(Opm) in the K and K-T 
positions. In the T position, 
maximum speed is 900 operations 
per minute (opm). These speeds 
are for a 5-unit start-stop code 
(7.42 unit). 


(1) Mode Switching. 
A mode selecting mechanism is 
provided for switching the unit 
into any one of three positions 
(K, K-T, and T) to perform the 
following functions: 
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(a) Direct 
keyboard transmission to a 
signal line with monitoring of 
the message by a page typing 
unit (K position). 


(b) Direct 
keyboard transmission and 
simultaneous operation of a 
perforator or reperforator with 
monitoring of a message by a 
typing unit (K-T position). 


(c) Operation 
of a perforator or reperforator 
only (T position). 


(2) Components. 
Perf orator-Transmitter 


components are shown in Figures 
1-20 and 1-21. The base is a 
reinforced aluminum sheet metal 
box frame on which all other 
assemblies are mounted. 


d. Perforator (Tape 
Punch) Units. One of four 


different tape punch units is 
available with the ASR set. 
These units contain the 
mechanisms that translate 
electrical or mechanical inputs 
into perforations in the tape or 
both perforations and printed 
characters. The tape prepared 
by the units may be either 
fully-perforated or partially 
perforated (chadless). Two of 
the units are perforators and 
are operated and actuated 
mechanically by the keyboard. 
The non-typing perforator 
prepares only perforations in 
the tape. The typing 
perforator, in addition to 
perforating the tape, types 
messages on the tape. The 
remaining two units available 
are reperforators, which are 
equipped with a selector 
mechanism to receive inputs 
electrically. The non-typing 
reperforator prepares only 
perforations in the tape. The 
typing reperforator produces 
perforations and types on the 
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Figure 1-21. Model 28 Perforator - Transmitter Base 


NAVELEX 0967-LP-625-5010 


tape. They may also be actuated 
mechanically. The ASR set may 
be equipped with an auxiliary 
typing reperforator set. This 
completely independent set 
contains the following 
components: 


reperforator unit. 


(2) An electrical 
service unit installed in the 
lower right side of the cabinet 
(Figure 1-22). 


(3) Motor unit (with 
a variable speed gear shift 
mechanism is available with some 
units. This allows selection of 
60, 75, or 107 wpm speeds. 


e. Typing and Non-typing 
Perforators. The Model 28 
typing and non-typing 
perforators, shown in Figures 
1-23 and 1-24, are mechanical 
units that are used with an 
associated keyboard from which 
code selections are derived and 
mechanically transferred into 
the perforator. The perforators 
produce a coded, perforated tape 
as dictated by its associated 
keyboard. Two types of 
perforators are available: a 
non-typing perforator and a 
typing perforator. Each type is 
capable of producing either 
chadless tape or fully 
perforated tape. The typing 
perforator is capable of 
producing perforated tape and 
typing thereon simultaneously. 
The tape may be chadless with 
typing on top of the chads which 
are not completely severed, or 
it may be fully perforated tape 
with typing between the feed 
holes. In general, the two 
units have the same function and 
perforating mechanisms, but the 
typing perforator has, in 
addition, the necessary 
mechanisms to perform typing on 
tape. Each unit receives its 
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driving power from a motor unit 
through drive shafting on the 

associated keyboard. Selection 
is derived mechanically from the 
keyboard. A perforator consists 


principally of a two-shaft drive 


mechanism, function mechanism, 
transfer mechanism, perforating 
mechanism, and a typing 
mechanism for the typing 
perforator only. 


(1) Signaling Code. 
The code combinations are set up 


by simultaneous selection of the 
punch slides. If a punch slide 
is released by its latch, it 
presents a marking condition. 

If a punch slide is not released 
by its latch, it represents a © 
spacing condition. Every code 
combination includes five 
elements that Carry the 
intelligence, each of which may 
be either marking or spacing. 
Marking elements in the 
intelligence code produce holes 
in the tape whereas spacing 
elements do not. The row of 
smaller holes between the second 
and third levels are tape feed 
holes and do not enter into the 
code permutation. The total 
number of permutations of a 
five-unit code is two to the 
fifth power, or 32. In order to 
produce more than 32 characters 
and functions, a LETTERS-FIGURES 
shift operation is designed into 
the typing equipment. This 
permits each permutation, 
excluding those used to shift 
and unshift the apparatus, to 
represent two characters or 
functions. Figure 1-16 shows 
the code combinations. 


(2) Function 
Mechanism. The function 
mechanism consists of a jack 
shaft with a gear for driving 
the main shaft. The main shaft 
assembly includes a clutch 
assembly and cams for actuating 
a rocker bail. The clutches 
differ in the two types of 
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Figure 1-22. Typical Model 28 Electrical Service Unit 
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Figure 1-24. Non-typing Perforator, Front View 


perforators in that the non- 
typing perforator has a two-stop 
clutch which stops twice during 
each revolution and performs its 
function in one-half of a 
revolution. This makes the non- 
typing perforator capable of 
operating twice as fast as a 
unit with a one-stop clutch. 

The typing perforator uses a 
one-stop clutch because the 
typing mechanism limits its 
speed of operation. The cams of 
the function shaft assembly are 
used to provide motion for the 
rocker bail, the main source of 
power for all functions except 
selection. 


(3) Selection. 
Selection is accomplished 
mechanically from an associated 
keyboard through its code bar 
extensions. An extension is 
positioned to operate each punch 
slide latch on the perforating 
mechanism when selection is 
made, and a perforator trip 
lever latch is in position to 
trip the perforator clutch when 
selection is applied at the 
keyboard. 


(4) Perforating. 
The perforator mechanism 


consists of a set of five punch 
slides, punch block assembly 
containing punch pins, toggle 
bail and reset bail assembly, 
and a tape feeding assembly. A 
perforator drive link connects 
the toggle bail and reset bail 
assembly to the rocker bail 
which provides motion for 
operation of the perforator 
mechanism. 


(5) Typing. In 
addition to the function, 
selecting, and perforating 
mechanism, the typing perforator 
encompasses other mechanisms 
necessary for printing on tape. 
The selection is passed through 
a transfer mechanism to a 
function box and pushbars which 
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control a rotary positioning 
mechanism and an axial 
positioning mechanism to 
position a type wheel for 
printing. A correcting 
mechanism further corrects the 
positioning of the type wheel. 

A printing mechanism driven 
directly by the rocker bail 
actuates a print hammer after 
the type wheel has reached its 
correct position, and impels the 
print hammer upward to drive the 
tape and inked rikbon against 
the type wheel. A ribbon feed 
mechanism, which advances an 
inked ribbon one space during 
each operation, is actuated by 
the rocker bail through a ribbon 
drive arm. 


(6) Variable 
Features. Some variable 
features used with the 
perforators are: tape backspace 
mechanism, code reading 
contacts, and auxiliary 
contacts. The tape backspace 
mechanism may be manually 
operated entirely on the 
perforator, or, with the 
addition of a magnet assembly on 
the perforator, it may be power 
operated from a keylever and 
switch assembly on a keyboard. 
The code reading contacts are 
operated by the punch slides to 
read the code combinations which 
are being perforated. The 
auxiliary timing contacts 
provide synchronizing pulses for 
the code reading contacts. 


f. Transmitter 
Distributors. A transmitter 


distributor (TD) in Figure 1-25 
contains the necessary 
mechanisms to advance the tape, 
read its perforations, and to 
convert these into 
teletypewriter signals. The 
transmitter distributor is 
installed on a separate base, 
but receives motive power from 
the keyboard-mounted motor unit. 
This unit is controlled by a 
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Figure 1-25. Transmitter Distributor Unit, Cover Plate, Top Plate, 


and Tape Guideplate Removed 
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three-position start-stop switch 
which is accessible to the 
operator. The ASR set uses one 
basic type transmitter 
distributor which has a fixed 
head and single contact. It 
contains a stationary tape 
reading head and a single-head 
contact distributor. Output is 
sequential. 


(1) TD Base. The TD 
base, shown in Figure 1-26, is 
used in the ASR set to mount the 
TD unit. All TD bases are 
similar in structure, consisting 
of an aluminum casting designed 
to be mounted on the cradle in 
the left side of the ASR 
cabinet. The TD base serves as 
a mounting for two drive shafts 
with bearings, and a gear. 

These shafts are at a right 
angle to each other and transfer 
driving motion from the power 
shaft of the perforator- 
transmitter base to the TD. The 
speed at which the TD runs may 
be changed by changing the set 
of gears between the two shafts. 
These gears are not considered a 
part of the base. Where 
necessary, adjustable stops are 
provided to determine the front 
to rear position of the TD. A 
gear guard is provided for the 
speed gears as a safety measure 
and for protection of the gears. 
Most of the early designed TD 
bases have no electrical 
connections. Later designed 
bases and some early designed 
bases, however, have a cable 
with a connector at each end. 
These connectors are fastened to 
the base by brackets ina 
suitable location for connecting 
electrical circuits from the TD 
to an associated electrical 
service unit cable. 


(2) TD Unit. The 
Single contact TD unit, shown in 
Figure 1-27, is an 
electromechanical device, which 
reads code combinations 
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perforated in tape, translates 
these combinations into 
electrical impulses, and 
transmits them in the form of a 
5-level start-stop permutation 
code to one or more receiving 
stations. The TD unit can be 
used as a component ina self- 
contained set, in an ASR set, or 
a gang-mounted arrangement. The 
TD uses a Single camshaft to 
start, and sequentially perform, 
the functions of sensing the 
intelligence stored ina 
perforated tape. An electrical 
contact is linked to certain 
mechanisms to translate the 
intelligence sensed into pulses 
of current (marking) and no 
current (spacing). The unit 
accepts either chadless or fully 
perforated tape (Figure 1-28). 
The signal generator assembly 
(Figure 1-27) includes a contact 
toggle assembly, a drive link, a 
cover, and an eccentric for 
adjusting the signal contacts. 
The signal contacts may be made 
of either tungsten or gold- 
plated tungsten. 


NOTE 


Gold-plated contacts may be 
used for both standard appli- 
cations (including those with 
data sets) and special low- 
level applications. However, 
once used for standard 
application, they may not be 
suitable for special low- 
level application. 


(3) Configuration. 
The following operating 


mechanisms of the TD are 
contained between three parallel 
plates: 


(a) The tape 
sensing mechanism which consists 
of a bank of sensing pins 
(Figure 1-25), each with its 
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Figure 1-26. Typical ASR Transmitter Distributor Base y 
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FULLY PERFORATED TAPE 


Figure 1-28. Standard 5-Level Perforated Tapes 


corresponding transfer lever no tape in the sensing 
(Figure 1-27). mechanism. 

(b) The main (e) A quick 
shaft assembly (figures 1-25 and disconnect 36-pin terminal or 
1-27), which is centrally plug which aligns with its mate 


located in the lower portion of on a base, facilitates making 
the unit, has the outer race of electrical connections (Figure 
each ball bearing clamped to the’ 1-27). 

respective front and rear 

plates. The main shaft assembly (f) A tape lid 
consists of multiple cams, which has the following 
eccentrics, and a clutch. Motor components: 

power to the shaft is obtained 


from an external source and is 1. A 
controlled by the clutch and the three-position control lever for 
clutch trip magnet assembly. manual control of the unit. The 


lever positions are FREE, STOP, 
(Cc) A tape feed and RUN. 
mechanism that accommodates 
either chadless or fully 2. A pair 
perforated tape. of adjustable guides (figure 
1-29) for aligning and locating 
(dq) A tape-out 11/16- or 7/8-inch wide tape 
pin (Figure 1-25), located to over the feed wheel. An index 


the right of the sensing pins, line scored in the tape guides 
stops transmission if there is 0.600 inch (6 characters) ahead 
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Figure 1-29. 


of the sensing pins to aid in 
aligning the tape. 


3. A 
tight-tape device on the tape 
lid stops transmission if the 
tape becomes taut or tangled. 


a. A 
spring-loaded tape lid (Figure 
1-29) that snaps open when the 
red tape lid release plunger is 
depressed. 


(4) Electrical 
Circuits. The TD has two 
electrical circuits, the clutch 
trip magnet (control) circuit 
and the signal circuit. The 
clutch trip magnet circuit 
consists of the clutch trip 
magnet coils which are in series 
with the tape-out, start-stop, 
and tight-tape contact 
assemblies. The signal circuit 
consists of the transmitter 
Signal generator contacts wired 
to provide neutral operation. 
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CONTROL LEVER 


Tape Guideplate 


g. Auxiliary Typing 
Reperforator Base. The base, 
shown in Figure 1-30, is used in 
the ASR set for mounting an 
auxiliary typing reperforator 
unit. The base is a simply 
designed structure of steel 
plates which serve as a mounting 
for a typing reperforator, a 
motor unit, tape container, gear 
bracket assembly, and a bracket 
on which electrical connections 
are made. The gear bracket 
assembly, driven directly by a 
motor, may contain two shafts 
with interchangeable gears for 
speed change, or it may be a 
gear shift assembly by which 
speed change may be accomplished 
by moving a lever to any one of 
three positions. A reperforator 
driving sprocket is mounted on 
the gear assembly for driving 
the reperforator unit by means 
of a timing belt. Motor 
mounting facilities are provided 
on the lower level of the base 
so that the motor is located in 
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Figurle 1-30. 


position for driving the gear 
assembly. The tape container 
accommodates a full roll of 
tape, which is directed out 
through a tape guide with roller 
to the typing reperforator. A 
low-tape electrical switch 
assembly is provided in the tape 
container. A tape-out switch 
lever rides the diminishing roll 
of tape to actuate an electrical 
switch when a prescribed level 
is reached. The electrical 
connections are made on a 
bracket assembly adjacent to the 
tape container. A power cable 
connector is provided to accept 
electrical power from the 
cabinet terminal board. A power 
switch provides means for 
switching power to and from the 
auxiliary typing reperforator 
unit. A 36-point connector is 
provided to accept cable 
connections from an associated 
electrical service unit. From 
the 36-point connector a cable 
emerges to carry electrical 
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POINT CONNECTOR 


POWER CABLE 


Typical ASR Auxiliary Typing Reperforalttor Base 


connections to a connector on 
the typing reperforator. 


h. Typing Reperforator 
Unit. The Model 28 typing 


reperforator shown in Figures 
1-31, 1-32, and 1-33 is an 
electromechanical unit which 
records information on tape, 
both as printed characters and 
as code perforations. The 
information is received froma 
Signal line in the form of an 
electrical signaling code 
(teletypewriter code), which is 
translated into mechanical 
motions to type and perforate 
the tape. The typing 
reperforator is available in two 
variations: The fully-perforated 
tape unit (Figure 1-33) and the 
chadless tape unit (Figure 1-31) 
and prints between the feed 
holes. The chadless-tape typing 
reperforator prepares partially 
punched (hinged chad) tape and 
prints along the upper edge of 
the tape. Except for these 
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Figure 1-31. Typing Reperforator Unit Model 28 (Chadless 
Tape), Left Front View 
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Figure 1-32. Typing Reperforator Unit Model 28 (Fully Perforated 


Tape), Left Rear View 
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Figure 1-33. Typing Reperforator Unit Model 28 (Fully Perforated 
Tape), Front View 


differences, the units are 
identical. The unit is referred 
to as being in, the idling 
condition when the main shaft is 
turning, the signal circuit is 
closed, so that no message is 
being received. The unit is 
referred to as runnirg open when 
the main shaft is turning and no 
signal is applied to the 
selector magnets. The following 
paragraphs describe the 
mechanisms that comprise the 
typing reperforator units. 


(1) Rotary Motion 
Distribution. Rotary motion 


from an external source is 
received by a main shaft and 
distributed by two cam-clutch 
assemblies. External changes in 
speed of the driving power, 
through a gear shift mechanism 
or gear changes, permit changes 
from 60 to 75 or 107 wpm in the 
typing reperforator operating 
speed. A rocker bail further 
distributes the motion to the 
mechanisms involved in printing 
and perforation. 


(2) Selecting 


Mechanism. A selecting 
mechanism, which includes a two- 
coil magnet wired to the signal 
line, converts the electrical 
code combinations into 
mechanical arrangements which 
govern the printing and 
perforation. The magnet may be 
wired in series for 0.020-ampere 
operation or in parallel for 
0.060-ampere operation. A range 
finder permits adjustment of the 
selector in relation to the 
signaling code. 


(3) Type Wheel and 
Positioning Mechanisms. The 


characters used in printing are 
embossed on a bakelite type 
wheel which may be replaced to 
obtain different type faces and 
character arrangements. 
Controlled by the selecting and 
transfer mechanisms, axial and 
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rotary positioning mechanisms in 
conjunction with a correcting 
mechanism select the proper 
characters by moving the type 
wheel. 


(4) Printing, 
Ribbon-Feed and Perforating 
Mechanisms. A printing 
mechanism utilizes a hammer to 
drive the tape and inked ribbon 
against the type wheel and 
imprint the selected characters. 
The ribbon is advanced by a 
ribbon-feed mechanism A 
perforating mechanism steps the 
tape, punches feed holes and 
perforates chadless (or fully 
perforated) code holes 
corresponding to the code pulses 
received by the selecting 
mechanism. The tape is threaded 
by means of a handwheel. 
Printing and perforating occur 
simultaneously at a punch block, 
but the characters are printed 
six spaces to the right of the 
corresponding code combinations. 
The type wheel is retracted at 
the end of each operation to 
make the last printed character 
visible. 


(5) Function Box. A 
function box enables the unit to 
perform various auxiliary 
functions including the LETTERS- 
FIGURES shift, unshift on space 
and signal bell. 


(6) Frame _ Assembly. 
A cast frame provides mounting 


facilities for the various 
mechanisms which comprise the 
typing reperforator. The frame 
is in turn mounted on associated 
equipment through which the 
necessary electrical and motive 
power connections are made. A 
36-point connector for all 
electrical input requirements is 
provided. 


(7) Variable 
Features. A number of variable 
features are available with the 
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typing reperforator, some of 
which are described below, 
enable the unit to perform 
special operations and may be 
installed either at the factory 
or in the field. 


(a) Contact 
mechanisms furnish electrical 
pulses for remote use. They 
include timing, code reading, 
and audible and visual indicator 
actuating contacts. 


(b) Two basic 
types of backspace mechanisms 
are available; manual and power 
drive. They are used to retract 
the tape in order to erase 
(obliterate) an error. 


(c) Tape feed- 
out mechanisms permit the 
inclusion of a predetermined 
length of BLANK or LETTERS 
perforated tape following the 
perforation of a message. The 
extra length of tape facilitates 
tape handling. Normally, the 
interfering tape feed-out 
mechanism operates. at the end of 
a message. A message can not be 
received during the feed-out 
period. The non-interfering 
tape feed-out mechanisms have 
provisions for operating 
messages that are received 
during the feed-out period. 
mechanisms may be operated 
automatically, manually, or by 
remote control. 


The 


(ad) Print 
suppression on function feature 
prevents the printing of a 
predetermined character: when the 
character or function is 
selected. 


(e) Universal 
function blade contains 
removable tines so that it may 
be coded to accommodate any 
desired function box 
requirement. 
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(£) The typing 
reperforator unit used in the 
ASR set contains an additional 
shaft that enables its 
perforator and typing mechanisms 
to be operated at a different 
speed from that of its selecting 
mechanism. 


(8) Signaling Code 
The typing reperforator operates 
on the principle of 
electromechanical conversion of 
message characters (see 
Figure 1-16) in terms of a 
Signal code. Teletypewriter 
equipment utilizes the Baudot 
code, a five-unit start-stop 
Signaling code, in which each 
character or function is 
represented by a combination of 
marking current and spacing 
current time intervals. Ina 
polar signal circuit, intervals 
during which current flows in a 
positive direction are referred 
to as marking elements, and a. 
intervals during which current ) 
flows in the opposite direction 8 
as spacing elements. Ina 
neutral signal circuit, 
intervals during which current 
flows in the curcuit are 
referred to as marking elements, 
and intervals during which no 
current flows as spacing 


elements. 
i. Electrical Service 
Unit. The Model 28 electrical 


service unit (ESU) serves as an 
area of concentration for the 
wiring of Model 28-type 
apparatus and provides mounting 
facilities for various 
electrical assemblies and 
components. The operational 
facilities provided by the ESU 
vary, depending upon the number 
and complexity of functions 
performed by the set. Complete 
operation of an ESU requires 
connection with other components 
of the set with which it is 
used. The ESU, shown in 

Figure 1-24, consists, 


basically, of a metal frame, or 
chassis, and a number of 
mounting plate assemblies. The 
chassis has four legs that 
permit the unit to be turned 
upside down for maintenance 
purposes. Cutouts for routing 
cables or mounting switches and 
controls, as required, are 
provided. The mounting plate 
assemblies are installed on the 
blank top of the chassis. 

Unused positions are occupied by 
blank mounting plates. Terminal 
boards and cables, required for 
interconnection of the 
assemblies with other 
components, are provided by the 
installed assemblies. Some of 
the features that may be mounted 
on the ESU are listed below: 


(1) Line shunt relay 
assembly. 


(2) Line (polar) 
relay assembly. 


(3) Rectifier 
assembly. 


(4) Line test key 
assembly. 


(5) Capacitor- 
resistor assembly. 


(6) Motor control 
assembly. 


(7) Signal line 
limiting resistance. 


(8) Convenience 
outlets (115 vac). 


(9) Convenience 
outlet fuses. 


(10) Power switch 
(may be installed directly on 
chassis). 


(11) Selector magnet 
driver. 
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he Cabinet. The ASR 
cabinet, shown in Figure 1-34, 
is an enclosure with its cover 
and all external faceplates. 
The cabinet protects the 
enclosed components against 
dust, possible damage from 
external sources, and reduces 
the operating noise level. The 
cabinet, of sheet metal 
construction, is finished 
internally and externally in 
baked enamel. The cabinet is 
38-1/2 inches high, 46 inches 
wide with the offset copyholder 
(36 inches wide without the 
offset copyholder), 
18-1/4 inches deep, and weighs 
approximately 150 pounds. 


k. Motor Units. The 
motor units that provide 
mechanical motion for the ASR 
set are of two basic types; ac 
synchronous and ac/dc series 
governed. The ac synchronous 
motor is used when the power 
source is regulated; the ac/dc 
series governed motor operates 
from either regulated or 
unregulated power. The latter 
is required where only 
unregulated power is available. 
The units operate at the same 
speed and are rated heavy-duty 
to accomodate the ASR set load 
requirements. 


1. Variable Features. A 
wide variety of optional 
features are available with the 
ASR set. These features which 
provide special, non-printing 
operations or control 
facilities, or serve as an aid 
in operation, are in most cases 
readily installed in the field. 
Some of the features are 
described briefly below. 


(1) Horizontal 
Tabulator. Permits rapid 
movement of the typing unit type 
box to predetermined positions 
on the copy paper. 
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Figure 1-34. Teletypewriter Cabinet for Automatic Send- 
, Receive (ASR) Sets Model 28 (Dome Cover Open) 
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(2) Vertical 
Tabulator. Advances a form to 
any predetermined position 
within the form. 


(3) Form Feed-Out. 
Advances a form to the first 
printing line on the succeeding 
form from any point on the 
previous form. 


(4) Automatic 
Carriage Return/Line-Feed. 
These function occur 
simultaneously should the 
sending station fail to initiate 
them when the type box reaches 
the right margin. 


(5) Contact 
Mechanisms. A number of 
electrical contact mechanisms 
are available to provide control 
of external equipment or for 
other special applications. 
These include code reading, 
timing, auxiliary, and LETTERS- 
FIGURES contact mechanisms. 


(6) Tape Feed-Out 
Mechanism. This mechanism may 


be installed on the tape punch 
units. It operates 
automatically or manually to 
feed out a length of BLANK or 
LETTERS perforated tape for 
convenience in tape handling. 
Tape feeding may be either 
interfering or non-interfering. 


(7) Backspace 


Mechanism. This mechaism, 
operated manually or with power- 
drive, retracts tape back 
through the punch block to allow 
erroneously perforated data to 
be obliterated by replacement 
with the LETTERS code 
combination. 


(8) Accessories. A 
number of accessories are 
available to facilitate paper, 
tape, and form handling, 
including low-supply indicator 
alarms, special trays and 
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shelves, chad chutes, 
winders. 


and paper 


1-3.2 EQUIPMENT DESCRIPTION 
(LOW-LEVEL). Low-level ASR 
teletypewriter equipment differs 
from high-level equipment in 
that radio frequency 
interference (PFI) suppression 
features have been incorporated 
in several of the low-level 
components. The following 
paragraphs describe the RFI 
suppression features and point 
out the areas of difference 
between high and low-level 
equipment. Unless otherwise 
stated, high-level discussions 
in paragraph 1-3.1 also apply to 
corresponding low-level 
components. 


a. RFI_ Suppression. RFI 
suppression as applied to 
teletypewriter equipment is 
accomplished by means of 
shielding and wave shaping a 
low-level electrical telegraph 
Signal throughout the equipment. 
The installations vary with each 
set, but produce the same 
results of ensuring signal line 
privacy. 


(1) Signaling. The 
code is transmitted by means of 


a +6-volt polar signal through a 
network of shielded cables to 
the shielded container of an 
electrical service assembly 
(ESA). A +6-volt signal is 
mark; a -6-volt signal is space. 


(2) Electrical 
Service Assembly (ESA). The ESA 
is an electrically shielded 
container in which shielded 
cables terminate. It also 
serves as a housing for certain 
components such as plug-in 
selector magnet driver circuit 
cards, clutch magnet driver 
circuit cards, keyer circuit 
cards, power supply circuit 
cards, and relays. ESAs which 
house low-level keyers (LLK) and 
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selector magnet drivers (SMD) 
have double shielded containers 
and double shielded cables with 
appropriate connectors for LLK 
and SMD connections to external 
equipment. 


(3) Cabling. The 


shielded cabling varies with 
each set according to need. 

Each component unit of a set is 
equipped with sufficient 
shielding, in the form of 
metallic enclosures and shielded 
cables, to suppress signal 
radiation. All signal 
generators and magnet assemblies 
in the signal circuitry are 
shielded by means of metal 
containers attached to their 
respective cables. 
Interconnecting cables join the 
component units to the 
electrical service assembly by 
means of metal connectors which 
screw together for a tight 
shielded connection. 


b. ASR Set RFI 
Components. A shielded RFI 
selector mechanism is used in 
the typing unit of the ASR sets. 
A shielded contact box assembly 
is used in the signal generator 
mechanism of the keyboard unit 
of ASR sets. 


(1) RFI Selector 


Mechanism. The RFI selector 
mechanism (figure 1-35) mounts 


on the upper right side frame of 
the typing unit or the main 
frame of the reperforator. The 
selector consists of a special 
three-pin electrical receptacle, 
double-shielded cable and 
metallic container. The three- 
pin electrical receptacle 
ensures a secure and shielded 
electrical connection to other 
associated apparatus. The 
double shielded cable 
electrically connects the three- 
pin electrical receptacle to the 
selector magnets. The shielded 
cable is composed of three 
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electrical conductors encircled 
by braided inner and outer 
shields. The inner and outer 
braided shields are electrically 
separated from each other and 
the three electrical conductors 
by flexible solid dielectric. 
The metallic container functions 
as a shielded enclosure for the 
selector magnet assembly. 
Enclosed within the metallic 
container are the selector 
Magnet coils, coil mounting 
bracket, and selector armature. 
Fach selector magnet coil 
contains an electrostatic shield 
which surrounds the coil 
windings. The selector coil 
mounting bracket provides 
mounting facilities for the 
coils, armature, and biasing 
spring. The receptacle, 
shielded cable, metallic 
container, and selector coils 
provide RFI suppression when 
used with associated RFI 
equipment. 


(2) RFI Signal 
Generator Contact Box Assembly. 


The RFI signal generator contact 
box assembly (figure 1-36) as 
applied to keyboards, consists 
of a double-shielded contact 
box, a contact assembly, a 
filter card assembly, anda 
double-shielded signal line 
cable with receptacle. 


(a) Contact 
Box. The RFI signal generator 
contact box is composed of an 
inner metallic box completely 
enclosed by an outer metallic 
box. They are physically 
fastened together with 
insulating material to provide 
electrical isolation. 


(b) Contact 
Assembly. The contact assembly 
is provided with gold-plated 
contacts to permit low voltage 
operation. It is electrically 
insulated from the inner box 
which encloses it. 
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Figure 1-35. RFI Selector Mechanism 


CONTACT BOX 


Figure 1-36. RFI Signal Generator Contact Box Assembly 
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(c) Filter Card 
Assembly. The filter card 
assembly is a network of three 
resistors and a capacitor 
mounted on a circuit board. It 
is mounted on the contact 
assembly within the inner box. 
When used in conjunction with 
associated shielded cables, 
power supplies, and keyer, the 
filter provides a low-level 
interface and RFI suppression. 


(d) Signal Line 


Cable Assembly. A double- 
shielded cable assembly is 


provided to electrically connect 
the contact box to a three-pin 
electrical receptacle. The 
shielded cable is composed of 
three electrical conductors 
encircled by braided inner and 
outer shields. Two of the three 
internal wires are electrically 
insulated, and transfer the 
telegraphic signals to 
associated equipment. The 
remaining wire is bare and 
electrically connected to the 
inner contact box, inner braid 
shield, and cable receptacle. 
The inner and outer braided 
shields are electrically 
separated from each other and 
the wire by flexible solid 
dielectric. The inner braid is 
electrically connected to the 
inner contact box and the outer 
braid is electrically connected 
to the outer contact box. The 
cable assembly provides RFI 
suppression when used with 
associated RFI equipment. 


Cc. Synchronous Pulse. A 
synchronous pulse mechanism on 


RFI keyboards provides a means 
of remotely controlling the 
signal generator mechanism in 
order to govern the rate of 
Signal transmission. The 
incoming low-level synchronizing 
pulse is applied to the clutch 
Magnet driver circuit which in 
tum supplies power necessary to 
operate the clutch trip magnet. 
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The clutch magnet conditioning 
contacts are gold-plated and 
have an associated filter 
circuit to provide RFI 
suppression. In addition, the 
clutch magnet conditioning 
contacts control the clutch 
Magnet driver circuit. 


1-3.3 ELECTRICAL SERVICE 
ASSEMBLY. In low-level 
configurations an electrical 
service assembly (ESA) is used 
instead of the load current 
power supply. The following 
paragraphs describe briefly the 
components comprising the ESA 
with their functions. 


a. Electrical Service 
Assemblies. Electrical service 
assemblies (ESAs) are metal 
shielded containers which vary 
for different applications. A 
typical ESA is shown in Figure 
1-37. ESAs are used as housing 
for electronic components which 
serve to suppress PFI and 
provide low-level transmission 
of telegraph signals. The three 
types of ESAs used with low- 
level ASR teletypewriter sets 
are listed in Table 1-3 along 
with the number of connectors 
provided for associated LLK, 
SMD, and CMD circuit cards 
(figure 1-38). ESAs which house 
LLK and/or SMD circuit cards 
require double-shielded box 
construction. An inner aluminum 
box functions as an 
electrostatic shield and is 
electrically isolated from an 
outer box which serves as a 
Magnetic shield. CMD circuit 
cards: do not require a double 
box construction. Single box 
construction is adequate for the 
CMD and serves as a combined 
electrostatic-magnetic shield. 
The inner box contains a 
mounting plate with printed 
circuit board connectors to 
accommodate a power supply with 
printed circuit board assembly 
and the required number of CMD, 
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Figure 1-37. 


SMD, and LLK circuit cards. A 
screw terminal strip is provided 
for connecting the signal line. 
The power supply rectifier 
filter capacitor is also located 
in the inner box. The outer box 
contains the inner box, a power 
supply transformer, power line 
filter, and a screw terminal 
block for ac power connections. 
A power switch and fuse are 
located on one side of the outer 
box. The power supply 
transformer and rectifier filter 
Capacitor form an assembly 
which, when used with a ESA 
power supply card, will meet 
power supply requirements, 


b. ESA_Designs. The 
ESAs are shielded metal 
containers which vary in 
configuration for different 
applications. They differ 
primarily because of the number 
of IRs (isolation relays) and 
Circuit board connectors which 


are provided for the associated 


ESA for Rack Mounting - Double-Box Construction 


keyers and drivers, as well as 
whether they are designed to be 
table-mounted or installed ina 
cabinet. ESAs that house low- 
level keyer (LLK) or selector 
magnet drivers (SMD) require 
double-shielded box 
construction. An inner aluminum 
box functions as an 
electrostatic shield and is 
electrically isolated from an 
outer box which serves as a 
magnetic shield. Single-box 
construction (figure 1-39 and 
1-40) is adequate for the clutch 
Magnet driver (CMD) circuit 
cards which serves as a combined 
electrostatic-magnetic shield. 
The inner box contains a 
mounting plate with circuit 
board connectors to accommodate 
a power supply printed circuit 
board assembly and the required 
number of CMD, SMD, and LLK 
circuit cards. A screw terminal 
strip is provided for connecting 
the signal line. The outer box: 
contains the inner box, a power 
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. Figure 1-39. Typical ESA for Rack Mounting - Single-Box! 
( Construction 
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Figure 1-40. ESA for Rack Mounting - Single-Box Construction, 
Showing Isolation Relay 
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supply transformer, power line 
filter, and a screw terminal 
block for ac power connections. 
A power switch and fuse are 
located on one side of the box. 
The rectifier filter capacitor 
is housed within the inner box. 
Single-box and double-box ESAs 
are designed to be table- 
mounted. Figure 1-42 shows 
relative positions of inner and 
outer boxes and covers and 
circuit card connectors ina 
double-shielded ESA. 


Cc. ESA _ Components. 
Figure 1-41 is a top view and 


figure 1-42 is a bottom view of 
a double-shielded ESA. Figure 
1-43 is an exploded view of an 
ESA having single-box 
construction, showing typical 
components. Figure 1-44 shows 
locations of typical cards used 
in an ESA. Refer to the circuit 
discussions in Chapter 3 fora 
detailed discussion of the 
operation of each of these 
circuit cards. 


d. ESA Circuit Cards. 
The following paragraphs include 
a basic description of the 
physical properties and 
operating characteristics of the 
circuit cards used in the ESA. 


(1) Selector Magnet 
Driver (SMD). The TP323810 


selector magnet driver is a 15- 
pin circuit card assembly 
designed to plug into an 
associated ESA as an integral 
part of its components. When 
used in conjunction with proper 
power supply and filter 
assemblies, it is intended for 
RFI suppression of receiving 
selector noise in systems 
requiring this suppression. 
Figure 1-45 is a front view of 
the circuit card. The SMD 
provides two inputs and makes 
possible reception from either 
one of two separate transmitters 
(single input operation) while 
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the input line from the other 
transmitter is'open. A spacing 
Signal at either input will 
provide a spacing output. In 
order to function properly, the 
SMD should be installed ina 
double-shielded enclosure and 
used in conjunction with the 
appropriate ESAs where extreme 
RFI suppression is required. It 
is not intended for general use. 
The input current to the SMD is 
a low-level +6-volt input fora 
marking state, and a -6-volt for 
a spacing state. The output 
current of the SMD is 60 
milliamperes +10 percent during 
the marking state. The output 
is zero during the spacing 
state. The SMD assumes the 
marking state with positive 
input voltages not greater than 
40.5 volt dc and the spacing 
state with negative voltages not 
greater than 0.5 volt dc. The 
marking and spacing switching 
levels are adjustable within 10 
percent of each other. This 
requirement applies to either 
input. Each input of the SMD 
has a minimum input resistance 
of 50,000 ohms. The maximum 
input capacitance of either 
input is 2500 picofarads. 
Overall receiving margins of 
properly adjusted Model 28 
selectors driven by this SMD 
(polar rectangular wave input) 
should exceed 70 points at 
either input. The SMD provides 
a marking output when both 
inputs are open. Both inputs 
cannot be in the marking 
condition simultaneously without 
producing a garbled output. The 
SMD operates at bit rates up to 
75 baud. It operates ina free- 
air ambient temperature of 70 
degrees Centigrade (158 degrees 
Fahrenheit). Storage 
temperature should not exceed 85 
degrees Centigrade (185 degrees 
Fahrenheit). The SMD operates 
from a power supply delivering 
47 to 53 volts dc. The power 
consumption under any 
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Top View (With Covers Removed) 


combination of power source, 
environmental, and component 
conditions is 8.5 watts maximum. 
The SMD, together with 
associated ESA and power supply, 
is intended for use with 
equipment requiring low-level 
RFI (polar-EMC) operation. 


(2) Low-Level Keyer 
(TP303142). The low-level 


keyers (LLK) are circuit card 
assemblies approximately 2-1/4 
by 4-1/2 inches. They are 
designed to plug into a 15-pin 
connector that is wired into the 
ESA where it becomes an integral 
component for the suppression of 
RFI. A front view of this 
circuit card is shown in figure 
1-46. The TP303142 LLK, when 
used in conjunction with the 

T™? 321268 filter card assembly, 
is intended for use with the 
TP323644 and TP323645 signal 
generator (one contact) 
assemblies. This LLK is 
adaptable to various types of 


Model 28-type equipment when 
used with the applicable ESA and 
is designed to operate from one 
set of contacts. However, two 
Signal generator outputs (filter 
card outputs) may be paralleled 
to drive one signal line from 
either of two signal generators. 
Fach keyer is designed to 
operate into a high-resistance 
load such as the TP323810 SMD. 
An external power source, 
mounted in the associated ESA, 
is required to operate the 
keyers. All low-level keyer 
features for the TP303142 given 
in the following paragraphs 
assume the use of the TP321268 
filter card assembly. Maximum 
unloaded power consumption of 
each keyer is less than 50 
milliwatts. The output of the 
TP303142 keyer is +6.0-volts dc 
+1.0-volt corresponding to the 
marking state and -6.0-volts dc 
+1.0-volt corresponding to the 
spacing state. The marking and 
spacing output voltages should 
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( ‘Figure 1-45. Selector Magnet Driver (SMD) TP323810 


Figure 1-46. Low-Level Keyer TP303142 
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be balanced to within 10 percent 
of each other. The TP303142 
keyer operates from the spacing 
contacts (mark contact open, 
space contact closed) of the 

TP 323645 or TP323644 signal 
generator assembly. The outputs 
from two TP321268 filter card 
assemblies may be paralleled for 
parallel operation of either of 
two transmitters. The nominal 
output impendance is 100 ohms. 
The keyers operate at bit rates 
up to 75 baud. Maximum short 
circuit output current is 60 
milliamperes. The TP303142 
keyer operates into a load 
resistance of 5000 ohms minimum. 
The keyers and TP321268 filter 
card assembly operate ina 
maximum free-air ambient 
temperature of 70 degrees 
Centigrade (158 degrees 
Fahrenheit). Storage 
temperature should not exceed 85 
degrees Centigrade (185 degrees 
Fahrenheit). The TP303142 keyer 
operates from a power source 
delivering +7.42 volts dc +6.0 
volts. Maximum unloaded power 
consumption is less than 50 
milliwatts. The mark and space 
symmetry at zero volt (output 
waveform) is adjustable by means 
of the signal generator position 
adjustment for the TP303142 
keyer. The outputs may be 
adjusted within 10 percent of 
each other by the 5-megohm 
potentiometer on the keyer card. 
The keyer is intended for use on 
signal lines less than 1000 feet 
in length. However, operation 
is possible with line lengths up 
to 5000 feet. 


(3) Power Supply 
Card _ (General Description). The 


power supply card used in the 
ESA generates 0.5 ampere. The 
circuit card, when installed in 
a shielded ESA containing the 
proper transformer and filter 
assembly, are intended as a 
radio interference power source 
in systems requiring low-level 
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‘supply. 


RFI. The required power supply 
should be plugged into the 15- 
pin TP148458 connector in the 
ESA that has a TP198650 
polarizing key between pins M 
and N for the 0.5-ampere power 
Refer to Table 1-4 for 
information regarding the 
applicable power supply card to 
be used with the particular set 
and to the wiring diagram 
packages in Chapter 5 for the 
applicable wiring diagrams. See 
Figure 1-47 for a typical card. 
The transformer and filter 
circuits for the power supply 
card are located in part of the 
associated ESA. The power 
transistor and heat sink for the 
0.5-ampere power supply are 
included as part of the TP321290 
circuit card assembly. The 
amperage rating and quantity of 
power supply circuit cards to be 
used (one per ESA) will depend 
upon the equipment used. Each 
power supply circuit card 
assembly is a part of some ESA. 
Each ESA is part of equipment 
used in low-level operation. 


(4) Power Supply 
(0.5-Ampere) Card. The 


following technical data applies 
to 0.5-ampere power supplies 
when installed in an ESA that 
accommodates from one to three 
selector magnet drivers (SMD) or 
clutch magnet drivers (CMD). 


(a) Input: 100 
volts ac to 130 volts ac, 45 to 
66 Hertz 


(b) Output: 


1. A +47 
volts dc to +53 volts dc at 
0.5-ampere maximum 


2. A +6.6 
volts dc to +7.8 volts dc at 
0.018-ampere maximum 
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Figure 1-47. 0.5-Ampere Power Supply (TP321290) 
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(c) Fusing: 


Vs AC: 
0. 8-ampere, slow-blowing 
(TP162360) 

2. DC: 
0.5-ampere, fast-blowing 
(TP 131807) 


(d) Operating 
Ambient Temperature: +40 de- 
grees Fahrenheit to 120 degrees 
Fahrenheit with cooling fan. 


(5) Clutch Magnet 
Driver. The following 


paragraphs describe the TP321991 
clutch magnet driver (CMD) 
circuit card and outlines the 
electrical theory when installed 
(plugged into a shielded ESA 
containing the proper power 
supply and filter assemblies). 
Refer to Figure 1-48 for a front 
view of this circuit card. The 
CMD is a solid-state, direct- 
coupled amplifier built as a 
plug-in circuit card assembly 


Figure 1-48. 
Operation 
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approximately 2-1/2 by 4-174 
inches. It requires an external 
power source. All connections 
are made through a 15-pin 
circuit card connector. 
output drives a Model 28 
transmitting clutch upon receipt 
of a low-level input pulse. It 
is to be used with the proper 
associated equipment and is not 
for general use. These CMDs are 
adaptable to various Model 28 
equipment sets through the use 
of associated modification kits. 
Each CMD (one or more) is part 
of, Or associated with, some 
ESA. The number of CMDs used 
depends on the number of clutch 
Magnets used in the set. The 
CMDs receive low-level signals 
(+6-volt clutch coil energized, 
-6-volt coil de-energized, 
nominal) and operate a Model 28 
clutch. The TP321991 CMD is 
designed for use with 256M or 
252M coils, depending on the 
type of transmitting equipment 
used. The output current during 


The CMD 


Clutch Magnet. Driver (CMD) TP321991 for Low-Level 


the energized state for the CMD 
is: 


(a) The 252M 
Coil (Single coil for LAKs) 107 
to 132 milliamperes 


NOTE 


When operating an LAK at 

the maximum pulsing rate 
(minimum period), the machine 
may not respond to each syn- 
chronous pulse when in the 
REPEAT mode. 


(ke) Operation 
is considered satisfactory when 
the incoming synchronous pulse 
complies with the following 
requirements: 


1. Mini- 
mum sync pulse duration = 20 
milliseconds. 


2. Maxi- 
mum sync pulse duration = 40 
milliseconds or 2-bit lengths, 
whichever is longer. 


3. Mini- 
mum sync pulse period = 110 
percent of transmitted character 
length. 


(6) Under the 
conditions of 1 through 3 above, 
start pulse delay should be 
between 15 and 35 milliseconds. 
(Delay is measured from zero 
volt of the positive-going input 
synchronous pulse signal to the 
beginning of the start pulse at 
the signal generator contacts.) 
If the TP321268 filter card 
assembly and TP303142 keyer are 
used, a nominal 6 milliseconds 
must be added to the delay to 
account for delay in the keyer. 
The TP321991 CMD assumes the 
energized state with positive 
input voltages not greater than 
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+0.5-volt and the de-energized 
state with negative voltages not 
greater than -0.5-volt. The 
energized and de-energized 
switching levels as defined in 
the previous sentence are 
adjustable to within 10 percent 
of each other. The TP321991 CMD 
should have a minimum input 
resistance of 50,000 ohms. 
maximum input capacitance is 
2500 picofarads. The CMD 
provides a spacing (de- 
energized) output when the input 
line is open. The clutch magnet 
driver operates ina free air 
ambient temperature range of 
zero degree Centigrade (32 
degrees Fahrenheit) to 65 
degrees Centigrade (150 degrees 
Fahrenheit). Storage 
temperature should not exceed 85 
degrees Centrigrade (185 degrees 
Fahrenheit). The TP321991 CMD 
operates from a power supply 
delivering +47 to +53 volts dc. 
Power consumption under any 
combination of power source, 
environmental, and component 
conditions is 13 watts maximum. 
The TP321991 CMD is intended for 
use on clock lines less than 
1000 feet in length. However, 
operation is possible with line 
lengths up to 5000 feet. The 
TP321991 CMD, when used with 
associated power supplies, is 
intended for use with interfaces 
conforming to the following 
requirements: 


The 


(a) Federal 
Standard 222 section 3102b. 
(b) MIL- 


e. Electronic 
Message Numbering Module. 
suppressed ASR sets may be 
equipped with an electronic 
message numbering module shown 
in Figure 1-49. The electronic 
message numbering modules are 
low-level electronic devices 
using integrated circuitry. 


RFI 


1-59 


NAVELEX 0967-LP-625-5010 


INTEGRATED CIRCUIT FOUR-DIGIT ie | 
PACKAGE CIRCUIT CARD DISPLAY WINDOW 4 


PRESET 
SWITCHES 


(LEFT SIDE VIEW) FORMAT SWITCH ZERO SWITCH 


Figure 1 - Numbering Module 2 y 


CIRCUIT CARD 
CONNECTOR 


SCREW 
OPTIONS 


CRYSTAL 
(RIGHT SIDE VIEW) PONE CTOR: 


Figure 1-49. Numbering Module 
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They provide a means of 
electrically counting, storing, 
and visually indicating the 
number of messages transmitted 
from a telegraphic signal line. 
Each numbering module is 
composed of a metal chassis, 
circuit cards and associated 
circuit card connectors, gas- 
filled readout tubes, and 
electrical connectors. Each 
metal chassis provides the 
framework on which all 
components of a numbering module 
are mounted. The circuit cards 
are composed of resistors, 
capacitors, integrated circuit 
packages, etc. The circuit card 
connectors provide a mounting 
facility for the circuit cards 
and terminals for associated 
electrical connections. Two 
electrical connectors in the 
rear of each module provide an 
electrical connection to 
associated RFI networks. The 
four gas-filled readout tubes 
are mounted on a circuit card 
located behind the display 
window. The tubes provide a 
visual numerical indication of 
messages transmitted froma 
Signal line. The wire screen in 
front of the readout tubes 
provides RFI suppression. 
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NOTE 


The electronic message 
numbering modules are not 
interchageable with the 
electromechanical message 
identification modules 
(early design). 


1-4. RELATIONSHIP OF UNITS. 
Figure 1-1 shows the component 
relationship between an 
Automatic Send-Receive 
Teletypewriter Set. 


1-5. REFERENCE DATA. Table 1-1 
lists the physical properties 
and operating characteristics of 
the ASR teletypewriter set and 
its components. 


1-6. EQUIPMENT, ACCESSORIES, 
AND DOCUMENTS SUPPLIED. Tables 
1-2, 1-3, and 1-4 are matrix 
showing high-level and low-level 
teletype sets with covers, 
keyboards and bases, motors, 
etc., available. Both models 
and the equivalent Navy 
designation are included for 
each set. 


1-7. EQUIPMENT AND PUBLICATIONS 
REQUIRED BUT NOT SUPPLIED. 

Table 1-5 lists the test 
equipment and publications 
required but not supplied with 
the unit. 
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Item 


Nomenclature 


Manufacturer 


Weight and Dimensions 


Typical Equipment 


CY-2529U/G/LAAC200 
Cabinet 


Motor Units Navy 
Designation 


PD-18U/LMU49 
PD-17A/U/LMU3 
PD-18A/U 
PD-67U/LMU 1 2 
PD-77A/U/LMU39 


PD- 108UG/LMU38 


*Depth including keyboard 


Table 1-1. Reference Data 


Property or Characteristic 


Automatic Send - Receive (ASR) Teletypewriter Sets 


Model 28 


Teletype Corporation, Skokie, Illinois 


Height Width Depth 


(in.) (in.) (in. ) 
39 36 18-1/2 
*23 
5-374 8-1/2 4 
9-3/4 7 13-374 


Vol (cu ft) 
Crated Uncrated 


11 


0.6 


Weight (1b) 
Crated Uncrated 


530 


260 


15 
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Table 1-1. Reference Data - Continued 


Ttem Property or Characteristic 


a cen lr NN, 


Type Styles and Spacing (Typical) 


Character Height Horiz Character/in. Vertical Line/in. 
Styles Cap Fraction Sing le-Space-Double Single-Feed-Double 
(in.) (in.) 

Murray 0.103 0.162 10 5 6 3 
Gothic 0.108 none 10 5 6 a 
Gothic 0.103 0.162 12 6 6 3 
Long 0.120 0.170 10 5 6 3 
Gothic 


Large 0.180 0.180 10 5 S 3 


Sprocket-Feed Platen Data 


Maximum 44, 42, 37, 32, 30, 29, 27, 23 


*Characters 
Per Line 


*Base on 10 characters per inch with allowance of three characters per platen end play. 
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nO-Lb 


Item 


Printed Characters 


Chadless 


Fully Perforated 


Operating Speeds 


Unit Code 7.00 


*O PM 390 
Baud 45.5 
Pulse 0.022 
Length 


Frequency 22.75 


Characters | 6.5 
Per Second 


Words Per 65 
Minute 
(WPM) 


7.00 
428 
50.0 


0.020 


25.0 


7.1 


71.4 


*Operations per minute 


Table 1-1. 


Reference Data - Continued 


Property or Characteristic 


Height (in.) 


Standard 


0.120 


0.100 


7.00 
636 
74.2 


0.0135 


37.1 


10.6 


106 


Maximum 

0.193 
7.00 7.42 
643 368 
75.0 45.5 
0.0133 0.022 
37.5 22.75 
10.7 6.0 
107 60 


7.42 


4O4 


50.0 
0.020 


25.0 


6.7 


67.3 


Width (in.) 


Standard 
0.075 


0.046 


7.42 
460 
56.9 
0.0175 


28.45 


7.7 


75 


Maximum 

0.085 
7.42 7.50 
600 364 
7.42 45.5 
0.0135 0.022 
37.1 22.75 
10.0 6.1 
100 60.6 


7.50 


400 


50.0 
0.020 


25.0 


6.7 


66.6 


7.50 


600 


75.0 
0.0133 


37.5 


10.0 


100 
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Table 1-1.. Reference Data - Continued 


Item Property or Characteristic 


Length Width Thickness 
(in.) (in. ) (in.) 
Tape - Black Record 33 0.50 0.005 
Ribbon 
Typing Unit Paper Outside Diameter Width Length Core Diameter Core Thickness 
Data (Friction Feed) (in.) (in. ) (in. ) (in.) (in.) 
Type - Standard 4.5 8.5 325 1.0 0.125 
Yellow Paper Roll 
Typing Units 
MX-115 B/UG/ 21-374 16-578 22-578 4.3 54 
LP14RN/AY or 
MX-2984 UG 
Automatic Typer 
MX-1422A/UG/ 9-374 15-174 10 19-Friction 
LP14RE/AY Feed 
22-Sprocket 
Feed 


TT-325UG/LP14RN/AHF 
TT-372UG/LP108RN/AY 


TT-378UG/LP 10 8RE/ACX 


S9-L 


TT-400UG/LP14RE/ACX 
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99-L 


Table 1-1. Reference Data - Continued 


Item Property or Characteristic 
Weight and Dimensions Height Width Depth Vol (cu ft) 
(in.) (in-) (in. ) Crated Uncrated 


TT-437UG/LP14RN/AJG 
TT-441UG/LP14RE/AJG 
TT-374UG/LP108RN/AGH 
TT-436UG/LP14RN/AJE 
Electrical Service Units 
SB-959UG/LESU13 
SB- 106 10G/LESU 12 
SB- 130 2UG/LESU73 
SB-2611UG/LESU96 
SB-2680UG/LESU111 
Transmitter Distributor [5 7-172 3-578 
TT-251UG/LXD3 
TT-439UG/LXD27 


TT-311UG/LXD11 


Weight (1b) 
Crated Uncrated 
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L9o-bt 
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Table 1-1. Reference Data - Continued 


Item Property or Characteristic 
Weight and Dimensions Height Width Depth Vol (cu ft) Weight (1b) 
(in.) (in.) (in. ) Crated Uncrated Crated Uncrated 


Transmitter Distributor 
Base 


MT2099UG/LCXB1 
MT2452UG/LCXB13 
Keyboard Base 
MX- 2643UG/LAK4ARN 
MX- 2858UG/LAK4ARE 
TT-371UG/LAK3 1ARN 
TT-377UG/LAK3 1ARE 
TT-433UG/LAK42BRI 
TT-440UG/LAK42ARE 
TT-475UG/LAK46ARN 
Typing Reperforator 
TT-266UG/LPR9/AWA 8 7-1/2 6-1/2 7-1/2 
TT-267UG/LPR9/ARE 


TT-373UG/LPR5 1/BRP 
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89-1 


Item 


Weight and Dimensions 


TT-375UG/LPR51BWA 
TT-379UG/LPR51BRH 


TT-380UG/LPR52BRH 


Table 1-1. 


Height 
(in.) 


Tape: 10 holes per inch 


Type: Standard Communications 
Perforations five-level 


chadless or fully 
perforated 


Reperforator Base 
MT- 22 34UG/LRR6 
MT-2272UG/LRB4&2 
MT- 2625UG/LRB3 6 
MT-3369UG/LRB51 

Paper Winder 


RL235/U0G/LPW3 00 BR 


Reference Data - Continued 


Property or Characteristic 


Width Depth -Vol (cu ft) 
(in.) (in. ) Crated Uncrated 
117 16 


Weight (1b) 
Crated Uncrated 
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69-L 


Item 


Rated Horsepower 


Input Voltage 


Phase 


Frequency 


Input Current 
(amps) 


Starting 
Running 


Power Factor 
(Full Load) 


Watts Input 
(Full Load) 


Table 1-1. Reference Data - Continued 


Standard and Heavy Duty Synchronous Motor Units 


LMU3 


1720 


115 VAC, +10% 


Single 


60 Hz, +0.75% 


Property or Characteristic 


LMU38 


1720 


115 VAC, +10% 


Single 


50 Hz, +0.75% 


LMU12 


1/12 


115 VAC, +10% 


Single 


60 Hz, +0.75% 


44.75% 


132.9 


LMU 50 


1/12 


115 VAC, 
+10% 


Single 


50 Hz, 


/ +0. 75% 
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OL-L 


LMU39 


Table 1-1. 


Item 


Rated Horsepower 

Input Voltage 

Phase 

Frequency (Hertz) 

Input Current (Full Load) 


Starting 
Running 


Power Input (Watts) 
Power Factor (Full Load) 
Heat Dissipation (Watts) 
Series Resistor (Ohms) 
Target Indicator 
Governor Speed 


Rotation (Viewed from 
Computator End) 


Mounting 


RF Shielding 


% 


Reference Data - Continued 


Property or Characteristic 


1/15 


115 VAC +10% 


Single 


25 


4.5 amps 
2.1 amps 


235 
96.8% 
130 


25 


50 


4, 6 and 35 Spot 


3600 


CCW 


LMU39 - Upright 


LMU41 


60 


2.8 amps 
1.8 amps 


190 
19% 


94.2 


DC 


OL0G6-S$Z9-d1-1960 XHTISAUN 
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Table 1-1. Reference Data - Continued 
Item Property or Characteristic 
RF Suppression LMU41 
LMU41 
Rated Horsepower 1720 


Input Voltage 


Phase 


Frequency (Hertz) 
Input Current (Full Load) 


Starting 
Running 


Power Input (Watts) 
Power Factor (Full Load) 
Heat Dissipation (Watts) 
Series Resistor (Ohms) 
Target Indicator 
Governor Speed 


Rotation (Viewed from 
Computator End) 


Mounting 


115 VAC +10% 
Single 


25 50 


2.4 amps 2.7 amps 
1.18 amps 1.34 amps 


123 114 
90% T4% 
86 87 
25 = 


4, 6 and 35 Spot 
3600 


CCW 


Upright 


60 


1.9 amps 
1.12 amps 


1.12 


1.8 amps 
0.93 amps 


1.07 
70 


50 
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CL—-L 


Miniature Synchronous 


LMU3 


Item 


RF Shielding 


RF Suppression 


Motor Units 


Table 1-1. Reference Data - Continued 


Property or Characteristic 


LMU41 


LMU41 


Motor Unit Identification 


Standard and Heavy Series Governed 
Duty Motor Units Motor Units 


LMU3, LMU38, LMU50 LMU39, LMU41 
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ASR Equipment Matrix, High-Level Teletypewriter Sets 


NWN 


epee | || LT 


a 
Lo 
~N 
w 


\ 
LO 
N 


ELECTRICAL 
SERVICE UNIT. 
5-1 


-18 


BA~ 
SE 


TD 


XMTR 
DISTRI 
BUTORS 


-8 
9 


5-715 
815 


SETS CONTAINING BOTH PERFORATOR-TRANSMITTER AND A REPERFORATOR UNIT 
5-6 j5- 6] 5- 


sq | 


re eS eee 


wo 


a 


t 
Ww 


TYPING UNIT 


Table 1-2. 
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Table 1-3. ASR Equipment Matrix High-Level Teletypewriter Sets 


NAVY 
DESIGNATION 
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MANUFACTURERS | : 7 
DESIGNATION 


WIRING DIAGRAM |5- 
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SEE DRAWING 
NUMBER LIST 
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CABINET eee KEYBOARD TYPING UNIT 


MANUFACTURERS 


DESIGNATION 
‘DESIGNATION 


NAVY 


28RFX4800A/005/AAR/B 


AN/UGC-48X 
28RFX4000B/009/AYF/B 


AN/UGC-49X 
28RFX4000B/009/BWP/B 


AN/UGC-54 
28RFX4001B/009/AWF/B: 


AN/UGC-54B 
28RFX4002B/009/AYF/B 


AN/UGC-90 
28RFX4004B8/013/DAF/B 


28RFX4801A/012/AAR/B 
AN/UGC-90X 


WIRING 

DIAGRAM 

AN/UGC-48 

28RF X4800A/005/ANX/BI 
AN/UGC-48A 
AN/UGC-48BY 
AN/UGC-49 

AN/UGC-57 
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Category 


Telegraph Signal 
Generator 


Telegraph Signal 
Analyzer 


Volt-ohm 
milliammeter 


Tools 


Table 1-5. 


Recommended 
Alternate 


Equi pment 


Test Set, 
Telegraph 
AN/UGM-— 8B (V) 


Equivalent 


Test Set, 
Telegraph 
TS-2616/UGC 


Equivalent 


Multimeter 
AN/USM-311 


Equivalent 


Teletype 
Repair Kit 
TK-188/0 


Equivalent 


Equipment Required But Not Supplied 


Equipment 


Test Parameters 


Provides controlled 
signals, both 
distorted and 
undistorted, at 

all commonly used 
transmission speeds 
and code formats. 
Refer to NAVELEX 
0967-LP-378-4010. 


Measure timing 
distortion in 
start-stop and 
synchronous data 
telegraph signals. 
Refer to NAVSHIPS 
0967-125-8010. 


VAC - 115, 
5.6 amps. 
vpc - 115, 


7.5, 1.5 amps. 
60 MA, 70 uMA 
Resistance - 
Continuity 
measurements 


Application 


Maintenance, 
Trouble- 
shooting 


Maintenance, 
Trouble— 
shooting 


on 


Maintenance, 
Trouble- 
shooting 


’ 


bead 


Maintenance, 


Repair 
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CHAPTER 2 
OPERATION 


2-1. INTRODUCTION. This 
chapter describes the operation 
of Automatic Send-Receive (ASR) 
Teletypewriter Set Model 28 from 
a maintenance standpoint. 
Operation of the ASR Teletype- 
writer set when installed as 
part of a system is covered in 
the appropriate system manual. 


2-2. CONTROLS AND INDICATORS. 
ASR teletypewriter controls and 
indicators are shown in Figures 
2-1 and 2-2 and briefly 
described in Table 2-1. 


2-3. OPERATING PROCEDURES. 
Procedures for operating ASR 
sets are provided in Table 2-2. 
If abnormal indications are 
encountered, refer to Chapter 5 
for troubleshooting information. 


NOTE 


If ASR set is a low-level 
configuration, the proper 
switch on the associated 
ESAS must ke set to the 
appropriate position for 
turn-on and turn-off. 


2-4. OPERATOR MAINTENANCE. 
Operator maintenance is limited 
to replacing paper and 
installing a new ribbon. Refer 
to Figures 2-3 and 2-4. 


NAVELEX 0967-LP-625-5010 


a. Paper Installation. 
To install paper, remove paper 
spindle by sliding one of the 
spindle retainers toward the 
rear. Insert spindle in a roll 
of paper and remount it so that 
the paper unwinds from under- 
neath. With the paper release 
lever toward the rear, route 
the paper up over the paper 
straightener shaft, down, and 
under the platen as shown in 
Figure 2-3. 


b. Ribbon Installation. 
To install ribbon, remove both 
spools from the ribbon spool 
shafts. Engage the hook on the 
end of the new ribbon in the hub 
of the empty spool. Wind a few 
turns of the ribbon onto the 
empty spool in the same 
direction that it comes off the 
full spool. Make sure that the 
reversing eyelet has been wound 
up on the empty spool. Place 
the spools on the ribbon spool 
shafts so that the ribbon on the 
right spool comes off the right 
side and the ribbon on the left 
spool comes off the left side 
without twisting. Thread the 
ribbon around the roller and 
through the reverse lever slots 
as shown in Figure 2-4. 


Figure 2-1. 
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ASR Keyboard Model 28 Controls and Indicators 


LOC 
CR 
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START-STOP 
SWITCH 


TAPE LID 
_ RELEASE 


TRANSMITTER 
DISTRIBUTOR» 


MODE SELECTOR 
SWITCH 


KEYBOA 


CABINET 


Figure 2-2. ASR Cabinet Model 28 Controls and Indicators 
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Table 2-1. Control and Indicator Functions 


Control/Indicator Function 


Main power ON-OFF Mechanically linked to operate power 

switch toggle switch on LESU. Controls primary 
ac power application to ASR set. 

K, K-T and T mode A three-position mode selector switch, 

selector switch mounted on the front panel of the cabinet. 


The switch permits the operator to place 
the ASR set into one of three operating 
conditions. Refer to Figure 2-2. 


LINE-TEST switch Mechanically linked to LINE-TEST switch on 
LESU. In LINE position, ASR set operates 
normally to receive and originate messages 
over the signal line linked to a remote 
station. When set to TEST position, ASR 
set is disconnected from signal line and 

operates in a local loop condition. 


NORMAL ON-OFF- NORMAL ON and OFF positions control 
MAINT. ON cabinet cabinet lights when main power ON-OFF ot 
lights switch switch is set to ON. MAINT. ON position ) 


allows technician to turn cabinet lights 
on with main power ON-OFF switch set to 
OFF. 


Function keys When pressed, manually sets code bar 
mechanism to signal code combination for 
function selected. Signal code 
combination is distributed to signal line. 
Signal code is transmitted to local typing 
unit, for monitoring, and to remote typing 
unit. Signal code combination, received 
by typing units, activates mechanism 
corresponding to function selected. 


FIGS key Selects FIGUPES signal code combination. 
Figures shift function initiated at typing 
units. Results in positioning of type 
box, through related mechanism, for 
printing of figures, punctuation marks, or 
other upper case symbols. 


LTRS key Selects LETTERS signal code combination. 
Letters shift function initiated at typing 
units. Results in positioning of type 
box, through related mechanism, for 
printing of letters. 
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Table 2-1. Control and Indicator Functions - Continued 


‘Control/Indicator 


CAR RET key 


LINE FEED key 


REC key 


SEND key 


Upper case S key 
FIGS key pressed 


BLANK key 


REPT key 


BREAK key 


TAPE B.SP. key 


Function 


Selects CARRIAGE RETURN signal code 
combination. Carriage return function 
initiated at typing unit. Results in 
returning printing type box carriage, 
through related mechanisms, toward left 
side of typing wnit. 


Selects LINE-FEED signal code combination. 
Line-feed function initiated at typing 
units. Results in advancing platen, 
through related mechanisms, either one 
line or two lines depending on position of 
Single-double line-feed lever. 


When pressed, causes signal generator to 
be shunted, preventing signal generation. 
Key remains depressed until released by 
pressing SEND key. 


When pressed, removes shunt from signal 
generator, allowing signals to be 
generated. 


Pressing S key causes bell to ring. 


Pressing key twice. in succession operates 
keyboard lock, SEND key must be pressed to 
resume operation. Pressing key 
alternately with other keys (except REC 
and BREAK keys) will not lock keyboard. 


When pressed, together with any other key 
(except local function keys), causes 
repeated transmission of function or 
character selected. 


When pressed for about 2 seconds, 
interrupts signal line causing typing 
units to run "open", Since depressing the 
BREAK key operates the keyboard lock, it 
is necessary to depress the SEND key to 
resume transmission. 


Reverses direction of tape feed in 
perforator for the space required by a 
Single character code. Enables operator 
to delete a character code, punched in 
error on the tape, by pressing LTRS key 
after operation of TAPE B.SP. key. 


2>5 


NAVELEX 0967-Y.P-625-5010 


Table 2-1. Control and Indicator Functions - Continued 


Control/Indicator 


Local function keys 


Loc LF key 


LOC CR key 


Character keys 


Spacebar 


Ma rgin/End-of-Line 
indicator 


Character counter 


Transmitter 
Distributor 


Tape lid release 
plunger 


Function 


Linked directly to typing unit. 
Mechanically initiates functions normally 
initiated by signal code combination. 


When pressed, causes paper to feed from 
the typing unit at approximately three 
times the speed obtained when the LINE 
FEED and REPT keys are held depressed. 


When pressed, carriage returns to left 
Margin as described under CAR RET key. 


When pressed, manually sets code bar 
mechanism to code combination for 
character distributed to signal line. The 
Signal code is transmitted to the local 
typing unit, for monitoring, and to remote 
typing unit. Signal code combination, 
received by typing units, activates 
printing mechanism to print letter or 
figure character selected, depending on 
which shift function has been previously 
selected. 


Manually sets code bar mechanism to space 
signal code combination. Signal code 
combination received by typing unit 
activates spacing mechanism. 


In K and K-T modes, indicator illuminates 
when typing unit carriage reaches present 
end-of-line activating margin indicator 
switch on base. In T mode, indicator 
illuminates when six characters before 
counted end-of-line position is reached 
activating end-of-line switch. 


Counts number of characters per line. 
Resets to zero when carriage return 
function is activated. 

Refer to Figure 2-2. 


When pressed, causes spring-loaded tape 
lid to snap open. 
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Table 2-1. Control and Indicator Functions - Continued 


Control/Indicator 


Start-stop switch. 


FREE position 


RUN position 
STOP position 


Tight tape lever. 


Auxiliary Typing 
Reperforator Unit 


AUX. REPERF. MOTOR 
switch 


( TAPE FEED OUT switch 


Function 


Controls TD operation. 


Clutch magnet de-energized; tape-feed 
wheel rotates freely, allowing tape to be 
properly positioned in tape feed 
mechanism, 


Clutch magnet energized; tape transmitted 
through tape feed mechanism. 


Clutch magnet de-energized; tape 
transmission stops. 


Stops tape transmission if tape lid is 
lifted due to taut or tangled tape. 


Controls application of primary ac power 
to motor unit. 


When operated, feeds out a predetermined 
amount of tape. 
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Table 2-2. ASR Operating Procedures 


Normal 
Step Action Indication 


1. Turn-On. To turn on 
teletypewriter set, proceed 
as follows: 


a. Ensure all ASR units are 
properly interconnected. 


Ds Ensure primary power cord 
is plugged-in to ac outlet. 


c. Set cabinet lights switch Cabinet lights illuminate. 
to MAINT. ON. 


d. Set cabinet lights switch Cabinet lights extinguish. 


to OFF. 
e. Set cabinet lights switch Cabinet lights remain 
to NORMAL ON. extinguished. 
f. Ensure start-stop switch 
on TD is in the STOP 
position. 
g- Set main power ON-OFF Cabinet lights illuminate and 
switch to ON. motor starts running. 


NOTE 


ASR set is now condi- 
tioned for service 
depending on settings 

of LINE-TEST key and 

K, K-T and T mode selector 


switch. 
2. Operating Tests 


K Mode. Check for proper 
operation of ASR set as 
follows: 


a. Set LINE-TEST key to 
LINE. 


b. Set mode selector switch 
to K. 


3. 


Table 2-2. ASR Operating 


Action 


Press LINE FEED key. 


Press each character 
key. 


Press CAR RET key. 


Press REPT and LINE-FEED 
keys simultaneously. 
Note paper advance speed. 


Press LOC LF key. Hold 
pressed and note paper 
advance speed. 


Press REC (keyboard 
lock) key. Press several 
character keys. 


Press SEND (keyboard 
unlock) key. Press 
several character keys. 


Press BREAK key and 
hold approximately 
two seconds. 


Press SEND (keyboard 
unlock) key. 


Press and hold REPT 

key along with any 

other key (except local 
function and blank keys). 


Press LOC CR key. 
Press FIGS key and 


then press S charac- 
ter key several times. 
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Procedures - Continued 


Normal 
Indication 


Paper advances one or two 
lines depending on position 
of single-double line-feed 
lever (located inside on 
the typing unit). 


Proper character is printed. 


Type box carriage returns to 
left margin. 


Line-feed function repeats. 


Paper feeds from typing unit 
at approximately three times 
the speed noted in step f. 


REC key remains depressed 
causing signal generator to 
be shunted; no characters 
print. 


REC key releases, removing 
shunt from signal generator; 
characters print normally. 


Keyboard locks as in step h. 


Keyboard unlocks as in 
step i. 


Associated character prints 
or function operates, 
repeatedly. 


Carriage returns to left-hand 
margin. 


Bell rings once clearly each 
time key is pressed. 
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step 


Table 2-2. ASR Operating Procedures - Continued 


Action 


Press BLANK key 
alternately with any 
other key (except 
local function keys). 


Press BLANK key twice 
in succession. 


Press SEND (keyboard 
unlock) key. 


Press spacebar. 


Press FIGS key and 
then press several 
character keys. 


Press LTRS key and 
then several charac-— 
ter keys. 


Press TAPE B. SP. key. 


Set LINE-TEST key 
to TEST. Repeat 
steps c through u. 


Type several lines of 


characters and observe 


character counter and 


Margin indicator lamp. 


Normal 5 


Indication 


Keyboard remains unlocked. 


Keyboard locks as in 
step h. 


Keyboard unlocks as in 
step i. 


Space required for one 
character occurs on page 
printer or space code 
combination is perforated 
on tape. 


Symbols indicated on upper 
part of character keys 
are printed. 


Characters indicated on lower ) 
part of character keys are 7 
printed. 


Tape in perforator reverses 
direction for space required 
for one character code. 


Same as for steps c through 
u except operation will be 
on a local loop. 


NOTE 


No break in signal line should 
occur aS LINE-TEST key is 
switched. 


Margin indicator lamp 
illuminates six characters 
before end of a page-printed 
line. 


Table 2-2. 


Action 


Operating Tests _- 


K-T Mode. Check for 
proper operation of 
ASR set as follows: 


Set mode selector switch 
to K-T. 


Set LINE-TEST key to 
LINE. 


Press each character key. 


Press BLANK and REPT keys 
simultaneously. 


Press FE and REPT 
keys simultaneously. 


Press CAR RET key. 
Press E key. 

Repeat steps 2h 
through 2u. 

verify TD is operating 


properly. 


Set LINE-TEST switch 
to TEST. Repeat steps 
c through i. 
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ASR Operating Procedures - Continued 


Normal 
Indication 


Correct character prints on 
Page printer and is perfor- 
ated on tape characters are 


counted on character counter. 


Tape feeds out without 
interruption. 


(a) Character counter counts 
without missing. 


(b) End-of-line indicator 
illuminates when preset 
count is reached. 


Character counter resets 
to zero. 


Character counter advances 
one character. 


Same as for steps 2h 
through 2u. 


TD transmits messages from the 
perforated tape. Refer to 
Chapter 3. 


Same as for steps c through 
i except operation will be on 
local loop. 


NOTE 
No break in signal line should 


occur as LINE-TEST key is 
switched. 
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Table 2-2. ASR Operating Procedures - Continued 


Action 


Operating Tests - 
T Mode. Check for 


proper operation of ASR 
set as follows: 


Set mode selector switch 
to T. 


Set LINE-TEST key to LINE. 


Press BLANK and REPT 


keys simultaneously. 


Press E and REPT keys 
simultaneously. 


Set LINE-TEST key to 
TEST. Repeat steps 
c and d. 


Normal 
Indication 


Tape feeds out of tape punch 
at high speed without inter- 
ruption until keys are 
released. 


Margin indicator illuminates 
six characters before preset 
end-of-line position of 
character counter. 


Same as for steps c and d 
except operation will be on 
a local loop. 


NOTE 


Left and right margins are 
adjusted at time of installa- 
tion. Operator should not 
attempt to make these 
adjustments. 
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CHAPTER 3 
FUNCTIONAL DESCRIPTION 


3-1. INTRODUCTION. This 
chapter provides a functional 
description of the Automatic 
Send-Receive (ASR) 
Teletypewriter Sets Model 28. 
Descriptions are divided into a 
general system description keyed 
to a basic system diagram. A 
functional block diagram follows 
showing signal paths and the 
functional blocks comprising 
each of the blocks in the system 
block diagram. A brief 
description of the function 
performed by each of these 
blocks and the interaction 
between these blocks is keyed to 
the functional block diagram. 
The third level of circuit 
theory includes a detailed 
discussion of each assembly 
including illustrations of 
mechanical linkages and 
schematics where applicable. 
Refer to the schematics and 
wiring diagrams in Chapter 5 for 
a complete display of circuit 
paths and system wiring. 


3-2. OVERALL FUNCTIONAL 
DESCRIPTION. High-level ASR 
Teletypewriter Sets are 
discussed in paragraph 3-2.1, 
and low-level ASRs are discussed 
in paragraph 3-10. 


3-2.1 OVERALL FUNCTIONAL 
DESCRIPTION (HIGH-LEVEL). 

Figure 3-1 shows significant 
electrical signal and mechanical 
energy paths between units of 
high-level ASR teletypewriter 
sets. Primary power, 115-volts 
ac, 60 Hertz, is supplied 
directly to the primary of a 
step-down transformer mounted in 
the cover unit and is also 
supplied, through the power 
switch, to the motor unit. The 
5.6-volt ac output of the 
transformer is used to supply 


power to the copy lights. The 
motor unit drives mechanisms in 
the typing unit and the signal 
generator through the 
intermediate gear assembly which 
determines the speed of a main 
shaft. Speed of operation is 
controlled by selection of the 
proper gear set installed in the 
intermediate gear assembly. 
Local line feed (LOC LF) and 
local carriage return (LOC CR) 
function keys on the ASR 
keyboard are mechanically linked 
to the typing unit and initiate 
their respective functions when 
pressed. Character or function 
keys on the keyboard are 
mechanically linked to a code 
bar mechanism in the keyboard 
transmitter. The mechanical 
signal code on the code bar 
mechanism is converted to a 
parallel, 5-bit electrical 
Signal code by code-level 
contacts in the keyboard 
transmitter. The signal 
generator serializes the 5-bit 
Signal code which is used to key 
an external de loop current 
power supply to generate 
mark/space signals. The 
mark/space signal code (0.060- 
amperes mark and O-amperes 
space) is applied to selector 
magnets in the local typing unit 
and sent out on the signal line 
to a remote typing unit. The 
typing units print the character 
or perform the function 
previously selected at the ASR 
keyboard as determined by the 
receive signal code. 


ae ASR_Set Operating 
Modes. The ASR Sets are 


interconnected electrically or 
mechanically to provide a wide 
range of possibilities for 
sending, receiving or storing 
teletypewriter messages. 
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Figure 3-1. ‘Typical Automatic Send-Receive (ASR) Teletypewriter 
Set Model 28 Schematic Diagram 
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Electrical connections between 
the components are routed 
through the electrical service 
unit. Transmitted signals are 
initiated through the keyboard 
or the transmitter distributor, 
Figure 3-2. Received signals 
are recorded by the typing unit 
which also monitors local, off- 
line transmissions. The tape 
punch (typing or non-typing 
perforator or repreforator unit) 
prepares tape on which received 
or locally prepared messages may 
be stored for future 
transmission by the transmitter 
distributor. The keyboard, tape 
punch unit, typing unit, and 
transmitter distributor receive 
their motive power from a single 
motor unit. A three-position 
mode selector switch, mounted on 
the front panel of the cabinet, 
permits the operator to place 
the ASR Set into one of three 
operating conditions. Placing 
the selector switch in the K 
(keyboard position) conditions 
the ASR Set so that messages may 
be transmitted from the 
keyboard. All messages 
transmitted are recorded on the 
typing unit. Placing the 
selector switch in the K-T 
(keyboard-tape position) enables 
the ASR Set to transmit from its 
keyboard and, at the same time, 
record all transmissions in both 
punched tape and page-printed 
form. Placing the selector 
switch in the T (tape position) 
conditions the ASR Set so that 
operation of the keyboard 
produces punched tape only. 
external transmissions occur. 
However, the typing unit is 
operable and will record all 
received messages. The 
transmitter distributor is 
controlled by a start-stop 
Switch which is accessible for 
operation by the operator. 
Transmissions are automatically 
stopped by tight-tape or tape- 
out devices, which are 
incorporated in the transmitter 


No 
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distributor, should these tape 
conditions occur. Control of 
the optional Auxiliary Typing 
Reperforator Set is provided 
either by controls located on 
the accessory control panel on 
the front of the cabinet, or by 
controls located on the typing 
reperforator base and accessible 
through a cabinet access lid. 
The Auxiliary Typing 
Reperforator Set is connected to 
a separate signal line circuit 
and may therefore receive and 
record messages simultaneously 
with, but independent of, other 
ASR Set operations. 


b. Selective Calling. 
ASR Sets may be equipped to 


operate in a selective calling 
system. Selective calling 
operation is a method of message 
transmission control in which 
traffic is selectively directed 
only to those sets actually 
concerned with the information 
being transmitted. Each set in 
the circuit, which may be 
standard line or radio, is 
assigned an identification code. 
The code may be made up of any 
character or sequence of 
characters. Recognition of this 
code, and other selective 
calling codes, is made by the 
stunt box in the typing unit of 
each set. The typing unit, upon 
recognition of the proper code, 
will be placed in the select- 
nonprint condition. When this 
occurs, direct printing is 
suppressed while the selector 
mechanism and the stunt box 
remain active. In this way, the 
typing unit monitors signal line 
conditions but does not respond, 
either to print or to perform a 
function, until it receives 
instructions in the form of 
selective calling code sequence. 


Cc. Transmitter 
Distributor Unit. The 
transmitter distributor (TD) 
wit is for transmission of 
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messages only. Coded 
representations of alphabetical 
and numerical symbols and 
teletypewriter functions are 
read from pre-punched tape and 
converted into electrical signal 
intelligence for connecting two 
Or more ships or stations 
equipped with compatible units. 
Operation of the sets is fully 
automatic when tape is properly 
installed in the reading head, 
the main power switch is in ON 
position, and the start-stop 
Switch is in RUN position. 


(1) The signals 
transmitted by TDs are of the 
neutral polar type (open and 
close) direct current, 7.42 unit 
start-stop pattern, with a 
nominal speed of 368 operations 
per minute (opm). Gearing 
changes can adapt the equipment 
to 460 or 600 opm, with 
equivalent word speeds of 60, 75 
or 107-words per minute (wpm). 
The equipment will operate on 
either 0.060 or 0.020-ampere 
Signal current, externally 
supplied. 


(2) TDs receive 
motive power from a keyboard 
mounted motor unit, that 
provides power for the ASR unit. 
The motor requires a power 
supply of 115 volts ac (plus or 
minus 10 percent), 60 Hertz, 
Single phase alternating 
current. To avoid loss in 
receiving margin with this type 
of motor, the frequency 
regulation must be within plus 
or minus one-half cycle. 
Governed motors and motors 
operating on direct current are 
available for Transmitter 
Distributor TT-187/UG only but 
are not furnished with the set. 


‘a. Signaling Code. TD 


sets operate on’the principle of 
electromechanical conversion of 
message characters, equivalent 
to alphabetical or numerical 
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characters or standard 
teletypewriter functions, Figure 
3-3. Teletypewriter equipment 
utilizes the Baudot code, a 
five-unit start-stop signaling 
code in which each character or 
function is represented by a 
combination of current and no- 
current time intervals. Ina 
neutral teletype circuit, 
intervals during which current 
flows in the signal circuit are 
referred to as "marking" 
elements, and intervals during 
which no current flows as 
"spacing" elements. Every 
combination includes five 
elements that carry the 
intelligence, each of which may 
be either marking or spacing. 


(1) The intelligence 
elements are preceded by a start 
element (always marking) which 
is 1.42 times as long as each of 
the other elements. Thus, each 
combination consists of 7.42 
units of time (referred to as a 
7.42 unit transmission pattern). 
The start and stop elements 
provide for mechanical 
synchronization between the 
transmitting and receiving 
equipment. A graphic 
illustration of the marking and 
spacing elements in each 
sequence may be found in Figure 
3-4, Code Representation of the 
LETTERS "R" and "yy", All five 
elements are marking in the 
LETTERS code. The BLANK code is 
comprised of five spacing 
elements. 


(2) Some telegraph 
systems employ a 7.00 unit 
transmission pattern in which 
the stop element is equal to 
each of the other elements. 
Interoperation between 7.42 and 
7.00 apparatus is satisfactory 
providing the operating speeds 
selected yield identical pulse 
lengths. The signaling 
frequency is expressed in dot 
cycles per second. One cycle 


saat 
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Figure 3-2. Typical ASR Set Model 28, Operating Modes 
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consists of one current pulse 
followed by a no-current pulse. 
The equipment speed in baud is 
equal to twice the frequency. 
Speed in words per minute is 
roughly equivalent to one-sixth 
the operations per minute. 


(3) The TD uses a 
single camshaft to start, and 
sequentially perform, the 
functions of sensing the 
intelligence stored ina 
perforated tape. An electrical 
contact is linked to certain 
mechanisms to translate the 
intelligence sensed into pulses 
of current (marking) and no 
current (spacing). The unit 
accepts either chadless or fully 
perforated tape (figure 1-31). 


e. Functions. The basic 
operation of the TD is to 
mechanically sense perforated 
tape and transfer the informa- 
tion to the signal generator, 
which performs the actual signal 
transmission (figure 3-5). 


(1) ‘he TD can be 
thought of as having two basic 
functions. The transmitter 
(tape reader) senses or reads 


the punched code combinations in 


the tape and transfers this data 
mechanically to the distributor. 


(2) The signal 
generator assembly converts the 
parallel signal from the 
transmitter into sequential, 
start-stop signals for 
distribution on line. 


(3) The operating 
mechanisms of the TD and their 
function are described in the 
following paragraphs, refer to 
Figure 3-5. 


(a) Tape 
Sensing Mechanism. The tape 


sensing mechanism consisting of 
a bank of sensing pins feels the 
perforated tape, Figure 1-28. 
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(b) Main Shaft 
Assembly. The main shaft 
assembly consisting of multiple 
cams, gears, eccentrics, anda 
clutch, drives the TD through 
its various functions. 


(c) Tape Feed 
Mechanism. The tape feed 


mechanism used with chadless or 
fully perforated tape, feeds the 
tape through the TD. 


(d) Tape-Out 
Pin. The tape-out pin will stop 


transmission when the tape runs 
out. The pin located under the 
tape will project upward when 
there is no tape in the sensing 
head. Transmission then is 
halted by the opening of the 
clutch trip magnet circuit which 
causes the clutch to disengage. 


(e) Quick 
Disconnect. A 36-pin terminal 
or plug which connects to a 
Mating receptacle located on the 
base facilitates making the 
electrical connections (figure 
1-30)... 


(f) Tape Lid. 
The spring loaded tape lid, 
Figure 1-29, springs open when 
the red tape lid release plunger 
is depressed. A control lever 
having the following three 
positions FREE, STOP, and RUN is 
used manually to control the 
unit. The adjustable guides, 
Figure 1-29, are used for 
aligning and locating the 11/16 
or 7/8-inch wide tape over the 
feed wheel. A tight tape device 
on the tape lid will stop 
transmission in the event the 
tape becomes tangled or too 
tight. The tight tape device 
actuates the same components, 
acts ina like manner as the 
tape-out mechanism. 


3-2.2 AUXILIARY TYPING 
REPERFORATOR SYSTEM OPERATION. 
Figure 1-31 is a left-front view 
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Figure 3-5. Functional Block Diagram of Transmitter Distributor 


Unit 
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of the chadless type Typing 
Reperforator Unit Model 28, 
showing the location of 
principal assemblies. Figures 
1-32 and 1-33 show a left-rear 
view and a front view, 
respectively, of the typing 
reperforator unit for fully 
perforated tape. The fully 
perforated tape typing 
reperforator unit prepares fully 
punched tape and prints between 
the feed holes. The chadless- 
type typing reperforator unit 
prepares partially punched 
(hinged chad) tape and prints 
along the upper edge of the 
tape. Except for these 
differences, the two typing 
reperforator units are 
identical. 


3-3. AUXILIARY TYPING 
REPERFORATOR BASIC BLOCK DIAGRAM 
DESCRIPTION. Figure 3-6 is a 
basic block diagram showing in 
simplified format the functional 
blocks and basic signal paths 
comprising the unit. The 
diagram contains nine 
mechanisms, each of which is 
described briefly in the 
following paragraphs. 


a. Drive Mechanism. The 
typing operation, which causes 
characters to be imprinted on 
tape, is caused by striking a 
print hammer against selected 
characters on a rotating 
bakelite type wheel. The type 
wheel is driven through a gear 
train and clutch arrangement by 
an ac motor mounted on the base 
of the unit. The main shaft 
rotates continuously as long as 
power is applied. The unit is 
referred to as being in the 
idling condition when the main 
shaft is turning and the signal 
circuit is closed, so that no 
Signal is being received. The 
unit is referred to as running 
open when the main shaft is . 
turning and no signal is applied 
to the selector magnets. 


NAVELEX 0967-LP-625-5010 


b. Selecting Mechanism. 
Selection of the character to be 


punched or printed is made by 
pressing a key in the keyboard 
or when a five-level code is 
received over the transmission 
line to the set. In either case 
this causes a series of 
electrical impulses representing 
the desired character to be 
generated. The selector 
mechanism, made up of a 
selector, a clutch trip 
assembly, and a cam-clutch, 
translates the signaling code 
combinations into mechanical 
arrangements which govern tape 
printing and perforating. The 
electrical pulses comprising 
each code combination are 
applied to a magnet on the 
selector. An 0.020 or 0.060- 
ampere signal is applied 
externally to the selector 
magnet. External electrical 
signals are applied through a 
36-pin connector at the rear of 
the unit, as shown in Figure 
1-33. The two-coil selector 
Magnet may be wired in series 
for the 0.020-ampere signal or 
in parallel for 0.060-ampere — 
operation. A range finder a 
permits adjustment of the : 
selector in relation to the 

signaling code. : 


Cc. Perforator Mechanism. 
This block contains the punch 
slides and components used to 
physically punch the code for 
the desired character in the 
tape. The mechanical 
arrangements are passed on 
through the transfer mechanism 
to control the position and 
printing mechanisms, and to the 
punch slides to control the 
punching operation. 


d. Transfer Mechanism. 
Near the end of each selecting 
cycle, the transfer mechanism 
moves the intelligence in the 
form of a mechanical arrangement 
from the punch slides to the 
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function box mechanism and to 
the positioning mechanisms. 
Five mechanical linkages are 
included in the transfer 
mechanism, each associated with 
a punch slide to produce the 
five-level code described in 
paragraph 3-2.1d. 


e. Function Box 
Mechanism. The function box 
mechanism enables the unit to 
perform various auxiliary 
functions including LETTERS- 
FIGURES shift, unshift-on-space, 
and signal bell, as described in 
the discussion of variable 
features. The function box 
conveys the motion of the main 
shaft to the mechanisms 
concerned with the actual typing 
and punching operations. 


f. Positioning 
Mechanisms. This basic block is 
made up of three functional 
assemblies which operate 
independently to position the 
type wheel during the typing 
operation. The operation of 
each of these three mechanisms 
is described in the functional 
block diagram description. 


g- Type Wheel. The 
character to be used to type the 


intelligence on tape, either 
figure, letter, or special 
symbol, is embossed on a cylin- 
drical bakelite type wheel which 
is rotated by an ac motor 
through a mechanical gear train 
and clutch arrangement as 
previously stated. During the 
function cycle the rotary and 
axial positioning mechanisms, 
having received the intelligence 
from the transfer mechanism, 
position the type wheel so that 
the character generated by the 
depressed key or received on the 
transmission line is selected 
and accurately positioned for 
printing. A typical type wheel 
character arrangement is shown 
in Figure 3-7, in which the 
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wheel's cylindrical surface is 
shown rolled into a plane. 


h. Printing Mechanism. 
After the type wheel has been 


positioned and corrected, the 
printing mechanism supplies the 
impact which drives the paper 
and inked ribbon against the 
selected character. It effects 
this operation by means of a 
shaft supported by a bracket 
attached to the type wheel 
bearing housing. 


i. Ribbon-Feed 
Mechanism. The characters are 
imprinted on the tape in ink 
supplied by an inked ribbon 
which is held between the tape 
and the type wheel by a guide. 
The inked ribbon is advanced 
after printing each character by 
a ribbon-feed mechanism. The 
path of the ribbon is down to 
the right off the top of a right 
spool, under a right follower, 
through right pins on the 
reversing arm, through the 
ribbon guide, up through left 
Pins on the reversing arm, and 
to the right over the top of a 
left spool. A line drawing of 
the ribbon path is shown in 
Figure 3-8. 


4. Tape. The 
perforating mechanism steps the 
tape, punches feed holes, and 
perforates chadless (or fully 
perforated) code holes received 
by the selecting mechanism. The 
tape is threaded by means of a 
handwheel. Printing and 
punching occur simultaneously at 
a punch block, both the 
characters are printed, 10 
characters per inch, six spaces 
to the right of the 
corresponding code combinations. 
The type wheel is retracted at 
the end of each operation to 
make the last printed character 
visible. 
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LEFT ROLLER 
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3-4. VARIABLE FEATURES. A 
number of features not shown on 
the clock diagram are available 
with the typing reperforator. 
Some of these features are 
described briefly in the 
following paragraphs and 
discussed in more detail later 
in the chapter. | 


a. Contact Mechanisms. 
These mechanisms furnish 
electrical pulses for remote 
use. They include timing, code 
reading, and audible and visible 
indicator actuating contacts. 


b. Backspace Mechanisms. 


Two basic types are available, 
manual and power drive. They 
are used to retract the tape in 
order to erase (obliterate) an 
error. 


Cc. Tape Feed-Out 


Mechanisms. Several different 
methods print the inclusion of a 


REVERSING LEVER 


Ribbon-Feed Mechanism 
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predetermined length of BLANK or 
LETTERS-perforated tape 
following a message. This 
operation facilitates handling. 
Normally, the interfering tape 
feed-out mechanism operates at 
the end of a message. A message 
can not be received during the 
feed-out period. The non- 
interfering tape feed-out 
mechanisms have provisions for 
operating messages that are 
received during the feed-out 
period. The mechanisms may be 
operated manually, 
automatically, or by remote 
control. 


d. Print Suppression on 


Function. This feature inhibits 
printing of a predetermined 
character when this character or 
function is selected. 


e. Motor Control 
Mechanisms. These deivces start 
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or stop the motor used to rotate 
the type wheel in response to a 
predetermined signal level or 
line condition. 


f. Universal Function 
Blade. This blade contains 
removable tines so that it may 
be coded to accomodate any 
desired function box 
requirement. 


g- Variable Speed 
Configuration. A variation of 
the reperforator unit is a 
configuration containing an 
additional shaft that enables 
its perforator and typing 
mechanisms to be operated at a 
different speed from that of its 
selecting mechanism. 


3-5. SIGNALING CODE. The 
typing reperforator operates on 
the principle of electro- 
mechanical conversion of message 
characters in terms of a signal 
code. As shown in Figure 3-3, 
five signal levels comprise the 
code for the character to be 
printed or punched. A start bit 
(always spacing) precedes the 
first bit in the coded 
character, with the fifth 
character bit followed by a stop 
bit (always marking). 


a. Baudot Code. 
Teletypewriter equipment uses 
the Baudot code, a five-level 
start~stop signaling code in 
which each character or function 
is represented by a combination 
of marking current and spacing 
current time intervals. Ina 
polar signaling circuit, 
intervals during which current 
flows in a positive direction 
are referred to as marking 
elements, with intervals during 
which current flows in the 
opposite direction designated as 
Spacing elements. Ina neutral 
Signal circuit, intervals during 
which current flows in the 
circuit are referred to as 
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marking elements, and intervals 
during which no current flows as 
spacing elements. 


b. Five-Level 
Configuration. Every code 
combination includes five 
elements that carry the 
intelligence, each of which may 
be either marking or spacing. 
The start and stop elements 
provide for mechanical 
synchronization between the 
transmitting and receiving 
equipment. All five elements 
are marked in the letters code. 
The blank code consists of five 
spacing elements. 


Cc. Code Permutation. 
The total number of permutations 
of a five-unit code is two to 
the fifth power, or 32. In 
order to transmit more than 32 
characters and functions, a 
LETTERS-FIGURES shift operation 
is designed into the equipment. 
This permits each permutation, 
excluding those used to shift 
and unshift the apparatus, to 
represent two characters or 
functions. 


d. Typing Speeds. The 


typing reperforator may operate 
with a 7.00, 7.42, or 7.50 unit 
transmission pattern, as listed 
in Table 1-1. The signaling 
frequency is expressed in dot 
cycles-per-second, one cycle 
consisting of a positive current 
pulse followed by a negative 
current pulse. The equipment 
speed in baud is equal to twice 
the frequency (refer to 

table 1-1). Speed in words per 
minute (wpm) is roughly 
equivalent to one-sixth the 
operations per minute (opm). 
Marking elements in the 
intelligence code are 
represented by holes, while 
spacing elements consist of an 
absence of holes. The row of 
smaller holes between the second 
and third levels are tape feed 
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holes and do not enter into the 
code permutation. 


3-6. AUXILIARY TYPING 
REPERFORATOR FUNCTIONAL BLOCK 
DIAGRAM DESCRIPTION. The 
following paragraphs comprise a 
brief description of each of the 
functional blocks on the 
functional block diagram in 
Figure 3-6. The interaction 
between functional blocks and 
assemblies also is briefly 
discussed. 


a. Power Switch. The 
typing reperforator has a power 
switch electrically connected in 
the ungrounded leg of the ac 
power input path, as shown in 
the system schematic, Figure 
3-1. In low-level configura- 
tions, the ESA has its own power 
switch. The ac input is applied 
to the tape feed-out switch and 
the backspace switch, which 
require a 115-volt input, and to 
the ac motor used to rotate the 
main shaft. The type and 
location of the power switch 
used will vary according to the 
individual set configuration. 


b. Motor Unit. A 1/20- 
horsepower ac motor is used to 
supply rotary motion, through a 
gear train and clutch assembly 
to the reperforator unit and the 
keyboard. The motor is 
physically mounted on the base 
of the reperforator. Either of 
two basic types of motor, ac 
synchronous or ac/dc series 
governed, may be used. The ac 
synchronous motor is used when 


- the power source is regulated, 


while the ac/dc series governed 
motor operates from either 
regulated or unregulated power 
sources. Both motors rotate at 
the same speed, and both may be 
standard or heavy-duty models 
according to their adaptations. 
Note on Figure 3-1 that the 
motor contains both a starting 
winding, used to overcome 
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inertial torque, and an 
operating winding. When power 
is first applied to the motor 
both windings are energized and 
the starting capacitor begins tc 
charge. When the capacitor is 
fully charged the motor start 
relay drops and the starting 
winding is de-energized. A 
thermal cutout relay is include¢ 
for overheat conditions, and 
closes automatically when 
excessive ambient temperature 
exists, bypassing the motor and 
shutting off the unit. 


Cc. Drive Mechanism. The 
motor supplies rotary motion, 
through a gearset, to the typing 
reperforator unit. Gearsets may 
be interchanged to obtain 
various operational speeds. 

This may also be accomplished by 
an optional variable-speed drive 
mechanism. 


d. Main Shaft. The main 
shaft and selecting cam-clutch 
assembly, shown from right to 
left in Figure 3-9, includes the 
clutch, stop arm bail cam, 
fifth, fourth and third selector 
cams, cams for the spacing and 
marking locklewers, second and 
first selector cams, selector 
reset bail cam, and the function 
trip cam. The cam-clutch is 
controlled by the selector 
through the clutch trip 
assembly, as described in the 
detailed discussion of this 
assembly. During the time in 
which the signal circuit is 
closed (marking), the selector 
magnet coils are energized and 
hold the selector armature up 
against the magnet pole pieces. 
In this position, the armature 
blocks the lever, and the cam- 
clutch is held stationary 
between the stop arm and latch- 
lever. At the end of the 
function cycle the cam-clutch is 
disengaged from the ac motor. 
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e. Selector. The 
Signaling code combination, such 
as the combination representing 
the character "Yy", plotted in 
the upper left~hand corner of 
Figure 3-6, is applied to the 
selecting mechanism. The start 
pulse of the character being 
received causes the selector, 
through a trip assembly, to trip 
the selecting cam-clutch, 
initiating the selection cycle. 


f. Trip Assembly. Near 
the end of the selecting cycle, 


the cam-clutch actuates the 
function cam-clutch in the 
function mechanism to operate 
the printing and perforating 
actions. The selection cam 
clutch is then de-energized and 
remains inoperative until the 
next code combination is 
received. The trip assembly is 
active during these functions. 


g. Selecting Cam-Clutch 
Assembly. The selecting cam 
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clutch assembly participates in ) 
transferring timed motion of the 
code combination into a 
corresponding mechanical 
arrangement. The main shaft 
imparts motion to the selecting 
cam-clutch when the clutch is 
engaged at the start of the 
selecting cycle, and controls 
clutch operation throughout the 
selecting cycle until the clutch 
is disengaged at the end of the 
cycle. 


h. Main Bail Assembly. 
The main bail assembly transfers 


the motion of the rocker bail 
assembly in the function box to 
align the punch slides in the 
perforator mechanism. This 
ensures that printing and 
punching operations are 
synchronized. 


i. Punch Slides. The 
outputs of the function and 
transfer mechanisms are routed 
to both the positioning and 


printing mechanism and to the 
perforator mechanism, so that 
printing and punching of the 
selected character will be 
performed simultaneously. When 
the five punch slides are 
actuated by the selector, 
punches are aligned to perforate 
the tape in accordance with the 
hole positions for the character 
to be punched. 


5 Punch Block. The 
punch block operates in 
conjunction with selected pins 
to perforate the tape at the 
same time the selected character 
is being typed by the printing 
mechanism. 


k. Tape-Feed Parts. The 
tape-feed parts making up part 


of the perforator mechanism 
include a toggle bail, a slide 
post, toggle links, draglinks, 
and the punch slide reset bail. 
As the perforating mechanism 
punches the selected hole 
combination, motion of the main 
bail assembly causes the tape to 
be advanced one character space 
before the next code combination 
is received. Note that the 
selecting and punching/printing 
operations occur simultaneous]ly. 
That is, while the perforating 
mechanism is punching the hole 
positions for the selected 
character and the printing 
mechanism is impressing the 
character on the tape, the 
selecting mechanism may be 
processing the next code 
combination. 


1. Function Cam-Clutch 
and Trip Assemblies. The 
function cam-clutch, like the 
selector cam-clutch, is driven 
by the main shaft as shown in 
Figure 3-9. This clutch is 
engaged throughout the function 
cycle in the same manner that 
the selection cam-clutch is 
controlled by the main shaft 
throughout the selection cycle, 
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and is actuated by a similar 
trip assembly. The function 
cam-clutch and the rocker bail 
assembly translate the rotation 
of the main shaft into simple 
harmonic motion. 


m. Rocker_Bail Assembly. 
This assembly, in conjunction 


with the function cam-clutch, 
distributes rotary motion of the 
main shaft to the following 
mechanisms: 


(1) Ribbon-feed 


mechanism. 

(2) Perforator. 

(3) Correcting 
mechanism. 

(4) Function box. 

(5) Printing 
mechanism. 

(6) Oscillating 
assembly. 


(7) Pushbars of the 
Axial_and Rotary Positioning 
Mechanisms. During the first 
part of each function cycle the 
cams bear against the roller, 
causing the bail assembly to 
rock to the right. During the 
latter part of the cycle, the 
bail assembly returns to the 
home position as the rotary 
motion of the cams is reversed. 


n. Transfer Mechanism. 
Near the end of each selecting 
cycle, the transfer mechanism 
moves the intelligence in the 
form of a mechanical arrangement 
from the punch slides to the 
function box mechanism and to 
the positioning mechanisms. 
Five mechanical linkages are 
included in the transfer 
mechanism, each associated with 
a punch slide, to produce the 
five-level code described in 
paragraph 3-2.1d. 
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O. Function Box 
Mechanism. The function box 
mechanism enables the unit to 
perform various auxiliary 
functions including LETTERS- 
FIGURES shift, unshift-on-space, 
and signal bell. The function 
box conveys the motion of the 
main shaft to the mechanisms 
concerned with the actual 
printing and punching. 


p- Type Wheel. As shown 
on the expanded view of the type 
wheel in Figure 3-7, there are 
16 longitudinal rows, each of 
which is made up of four 
characters numbered from 0 
through 4 from front to rear. 
The surface is divided into a 
letters section and a figures 
section, with each section 
consisting of eight longitudinal 
rows. The fifth row, ina 
coumterclockwise direction from 
the division line, is numbered 
0, with four rows in one 
direction. These are designated 
counterclockwise, while three 
rows in the other direction are 
designated clockwise rows, as 
shown in Figure 3-7. It should 
be noted that the clockwise and 
coumterclockwise modifiers refer 
to the direction of rotation of 
the wheel to select the rows, 
and not to their position of the 
wheel. The position of the 
print hammer relative to the 
type wheel is also shown. 


q. Rotary Positioning 


Mechanism. The rotary 
positioning mechanism, which is 


controlled by the numbers 3, 4, 
and 5 selecting elements of the 
code, rotates the type wheel so 
that the row containing the 
selected character to be printed 
is aligned with the print hammer 
at time of printing. 


Le Axial Positioning 
Mechanism. The functions of the 


axial positioning mechanism are 
to position the type wheel to 
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the front so that the proper 
character in the selected row is 
aligned with the print hammer at 
the time of printing and to 
retract the type wheel and 
ribbon guide at the end of the 
function cycle so that the last 
typed character is visible. It 
is controlled by pushbars 
actuated by numbers 1 and 2 of 
the code. 


Ss. Correcting Mechanism. 
After the type wheel has been 


positioned by the rotary and 
axial positioning mechanisms, 
the selected character is more 
accurately aligned for printing 
by the correcting mechanism 
which compensates for any play 
or backlash in the positioning 
linkages. 


t. Printing Mechanism. 
Following type wheel positioning 


and final correction, the 
printing mechanism is activated. 
This assembly, by means of a 
hammer, drives the tape and 
inked ribbon forcibly against 
the type wheel, imprinting the 
selected character on the tape. 


u. Ribbon-Feed 
Mechanism. Immediately after 
the selected character has been 
typed, a ribbon-feed mechanism 
advances the inked ribbon one 
character space, and reverses 
its direction when one of two 
ribbon spools is depleted. Near 
the end of the function cycle 
the axial positioning mechanism 
retracts the type wheel and a 
ribbon guide so that the last 
printed character is visible. 
The LETTERS or the FIGURES code 
sets up an arrangement in the 
transfer mechanism which permits 
the function box to operate and 
to cause the rotary positioning 
mechanism to shift the type 
wheel 180 degrees of rotation. 


Vv. Base Assembly. The 


base assembly is a simple 


designed structure of steel 
plates which serve as a mounting 
for a typing reperforator. A 
motor unit, tape container, gear 
bracket assembly, and a bracket 
on which electrical connections 
are made are incorporated on the 
base. Motor mounting facilities 
are provided on the lower level 
of the base. The motor is 
located in a position for 
driving the gear assembly. 


(1) Gear Shaft. The 
gear bracket assembly which is 
driven directly by the motor, 
may contain, two shafts with 
interchageable gears for speed 
change, or it may be a gear- 
shift assembly which changes the 
speed by moving the lever to any 
one of three positions. A 
reperforator driving sprocket is 
mounted on the gear assembly 
which drives the reperforator 
unit by means of a timing belt. 


(2) Tape Container. 
The tape container accommodates 


a full roll of tape. The tape 
is directed out through a tape 
guide using a roller to carry it 
to the typing reperforator. A 
low tape electrical switch 
assembly is provided in the tape 
container.- A tape-out switch 
lever rides on the surface of 
the diminishing roll of tape 
which actuates an electrical 
switch when a prescribed level 
of tape is reached. 


Ww. Electrical 
Characteristics. The electrical 
connections are made on a 
bracket assembly adjacent to the 
tape container. A power cable 
connector is provided to accept 
electrical power from the 
cabinet terminal board. 


(1) A power switch 
provides a means for switching 
power to and from the typing 
reperforator unit. 
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(2) A 36-point 
connector is provided to accept 
cable connections from a mating 
receptacle on the typing 
reperforator. 


(3) A cable is 
connected to the 36-point 
connector which carries the 
electrical connections to a 
connector on the typing 
reperforator. 


3-7. DETAILED FUNCTIONAL 
DESCRIPTION OF TYPING 
REPERFORATOR. The following 
paragraphs comprise a series of 
detailed discussions pertaining 
to the functional blocks and 
general descriptions in the 
previous paragraphs. Additional 
assemblies such as mechanisms 
used to perform variable feature 
functions are not described in 
the functional block discussion. 
The detailed theory of operation 
of each of these mechanisms also 
is discussed. Unless stated to 
the contrary, references in text 
to "left" or "right" indicate 
the operator's left or right, 
facing the front of the unit. 
The selector mechanism will be 
at the right and the punch 
mechanism at the left. In 
illustrations, unless 
specifically labeled otherwise, 
it is assumed that the equipment 
is being viewed from the front. 
Pivot points are solid black to 
indicate fixed points and cross 
hatched to indicate floating 
points. 


3-7.1 RECEPTION AND TRANSLATION. 
The mechanisms associated with 
reception and translation 
functions are discussed and 
their operational theory 
described in the following 
paragraphs. 


a. Selecting Cam-Clutch 
and Trip Assembly. The 


components comprising this 
assembly are shown in Figure 
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3-10. When a code combination 
is received, the start element 
(spacing) de-energizes the 
magnet, and the selector 
armature under tension of its 
spring moves down out of the way 
of the start lever. The start 
lever turns clockwise under 
spring pressure and moves the 
stop arm bail into the indent of 
the start cam. As the stop arm 
bail rotates about its pivot 
point, the attached stop arm is 
moved out of engagement with the 
Clutch shoe lever. The 
selecting cam-clutch engages and 
begins to rotate 
counterclockwise. The stop arm 
bail limmediately rides to the 
high part of the cam, where it 
remains to hold the start lever 
away from the armature while the 
intelligence pulses of the code 
are received and processed by 
the selector. When the stop 
element at the end of the code 
combination is received, the 
armature is pulled up blocking 
the start lever. Thus the stop 
arm bail is prevented from 
dropping into the low part of 
its cam, and the attached stop 
arm is held in position to stop 
the clutch shoe lever. When the 
clutch shoe lever strikes the 
stop arm, the inertia of a cam 
disk causes it to continue to 
tum until its lug makes contact 
with the clutch shoe lever. At 
this point, a latchlever drops 
into a detent in the cam disk, 
and the clutch is held 
disengaged until the next code 
combination is received. 


b. Clutch Operation. 
Clutch operation is described in 


the following paragraph. 


(1) Engagement. The 
Clutch drum is attached to and 


rotates in unison with the main 
shaft, as shown in Figure 3-10. 
In the disengaged position, 
shown in Figure 3-11, the clutch 
shoes do not contact the drum 
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and the shoes and cam disk are 
held stationary. Engagement is 
accomplished by moving the stop 
arm, shown in Figure 3-12, away 
from the clutch, thus releasing 
stop lug A and the lower end of 
shoe lever B. The upper end of 
lever B pivots around its ear C, 
which bears against the upper 
end of the secondary shoe. The 
ear D and the upper end of the 
primary shoe are moved left 
until the shoe makes contact 
with the notched inner surface 
of the rotating drum at point E. 
As the drum turns 
counterclockwise, it drives the 
primary shoe downward so that it 
again makes contact with the 
drum at point F. There, the 
combined forces acting on the 
primary shoe cause it to push 
against the secondary shoe at 
point G. The lower end of the 
secondary shoe then bears 
against the drum at point H. 

The drum drives this shoe upward 
so that it again makes contact 
with the drum at point I. 

Forces involved are multiplied 
at each of the preceding steps. 
The aggregate force is applied 
through the shoes to lug J on 
the clutch cam disk, and the 
disk and attached cam turn in 
unison with the drum. 


(2) Disengagement. 
Clutch disengagement is affected 


when the lower end of shoe lever 
B strikes the stop arm shown in 
Figure 3-11. Lug A and the 
lower end of the shoe lever are 
brought together as shown in 
Figure 3-12 and the upper end of 
lever B pivots around its ear C. 
This allows its other ear D to 
move toward the right. The 
upper spring then pulls the 
shoes together and away from the 
arum. The latchlever seats in 
the detent in the cam disk and 
the cam is held in its stop 
position until the clutch is 
again engaged. 
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Cc. Selector Operation. 
The selector assembly consists 


primarily of two magnet coils 
(figure 3-10), an armature and 
associated bails, levers, and 
latches (figure 3-10). Five 
linkages, each of which consists 
of a selecting lever, a push 
lever and a punch slide latch, 
link the selector cam with the 
punch slides. Since the 
linkages are identical, only the 
number 4 is shown in its 
entirety in Figure 3-13. As the 
selecting elements of the code 
combination are applied to the 
magnet, the cam actuates the 
selecting levers. Whena 
Spacing element is received, a 
marking locklever is blocked by 
the end of the armature, and a 
spacing locklever swings to the 
right above the armature and 
locks it in the spacing position 
until the next signal transition 
occurs. Extensions on the 
marking locklever prevent the 
selecting levers from following 
their cams. When a marking 
element is received, the spacing 
locklever is blocked by the end 
of the armature, and the marking 
locklever swings to the right 
below the armature and locks it 
in the marking position until 
the next signal transition 
occurs. During this marking 
condition, the selecting levers 
are not blocked by the marking 
locklever extensions, but are 
permitted to move against their 
respective cams. The selecting 
lever that is opposite the 
detent in its cam, while the 
armature maintains a marking 
condition, swings to the right, 
or selected position, and the 
end of an associated pushlever 
falls off a step on the 
selecting lever. As the cam 
rotates, the selecting levers, 
together with any selected push- 
levers, are moved to the left by 
the high part of their 
respective cams, where they 
remain until the next code 
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combination is received. The 
unselected pushlevers remain to 
the right. When the next code 
combination is received, a 
selector reset bail, lifted by 
its cam (figure 3-13), strips 
the selected pushlevers from the 
selecting levers, and the 
pushlevers are turned to the 
right by their springs. The 
selected pushlevers, in moving 
to the left, rotate associated 
punch slide latches counter- 
clockwise (figure 3-13). Just 
before the fifth pushlever is 
selected the selecting cam 
acting through the function trip 
assembly, causes the perforator 
reset bail to release the punch 
slides. The unselected latches 
retain their associated slides 
to the right, while the selected 
latches permit their slides to 
move to the left under spring 
tension. During the latter part 
of the function cycle, the reset 
bail returns the punch slides to 
their unselected position. The 
latches under spring tension 
return to their unselected 
position when the pushlevers are 
repositioned at the beginning of 
the next selecting cycle. 


d. Orientation. For 
optimum performance, the 
selecting mechanism should be 
adjusted to sample the signaling 
code elements at the most 
favorable time. To make this 
adjustment, the operating 
Margins are established through 
the range finder, which provides 
a means of varying the time of 
sampling. The obtaining of this 
optimum setting is referred to 
as orientation. When the range 
finder knob (figure 3-10) is 
pushed inward and rotated, its 
attached range finder gear moves 
the range finder sector (which 
supports the stop arm bail, stop 
arm and latchlever) either 
clockwise or counterclockwise 
about the selector cam-clutch. 
This changes the angular 
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Figure 3-13. Selecting Mechanism and Transfer Mechanism, Right 
Front View 
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position at which the selector 
cam-clutch stops with respect to 
the marking and spacing lock- 
levers. When an optimum setting 
is obtained, the range finder 
knob is released. Its inner 
teeth engage the teeth of the 
indexing lock stud and hold the 
range finder mechanism in 
position. The setting may be 
read on the range scale opposite 
a fixed index mark. 


e. Transfer. Transfer 
of motion near the end of each 
selecting cycle is accomplished 
by five linkages in the transfer 
mechanism. A linkage, shown in 
Figure 3-14, consists of a 
transfer lever, a pulse beam, 
and a bellcrank. Since the 
linkages are similar, only the 
number 4 linkage is shown in its 
entirety. The linkages 
associated with the unselected 
punch slides, described in 
paragraph 3-8.1c, remain in 
their unselected position, as 
shown. However, the selected 
slides in moving to the left, | 
pivot the associated transfer 
levers which, in turn, move 
corresponding pulse beams 
Clockwise {as viewed from 
above). The selected beams 
allow associated bellcranks 
under spring tension to pivot 
counterclockwise and lift 
attached pushbars. The push- 
bars, in turn, control the 
positioning mechanisms. In the 
period of the last half of the 
function cycle, the selected 
slides are moved back to the 
right and return the linkages to 
their unselected postions. 
Slotted upper arms of the 
bellcranks extend up into the 
function box and control its 
operation as described in the 
discussion of positioning 
mechanisms. An additional bell- 
crank, not associated with a 
transfer linkage, is 
‘specifically concerned with the 
LETTERS-FIGURES shift. 
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3-8. MOTION FOR TYPING AND 
PERFORATING. The motion of the 
main shaft is conveyed to the 
mechanisms concerned with typing 
and perforating by the function 
box mechanism, as described in 
the functional block diagram 
discussion, paragraph 3-6. 
Functional descriptions of the 
three assemblies comprising this 
mechanism are included in the 
following paragraphs. 


a. Function Cam-Clutch 
and Clutch Trip Assembly. The 
trip assembly is shown in its 
moperated condition in Figure 
3-15. A follower lever rides on 
a function trip cam which is 
part of the selecting cam- 
clutch. Near the end of the 
selecting cycle, as the main 
shaft rotates counterclockwise, 
the high part of the cam pivots 
the follower lever which, 
through an attached adjusting 
arm, rotates a main trip lever 
counterclockwise. A reset bail 
trip lever attached to the main 
trip lever lowers the perforator 
reset bail and releases the 
punch slides, and an upper arm 
of the main trip lever moves out 
of the way of a clutch release, 
which falls against a downstop 
and rotates a trip shaft 
counterclockwise. Immediately, 
the low part of the trip cam 
allows the follower lever to 
return to its unoperated 
position, and the upper arm of 


the main trip lever moves down 


against the release. When the 
trip shaft is rotated by the 
release, it moves an attached 
clutch trip lever out of 
engagement with the clutch shoe 
lever. The clutch engages, and 
the cam-clutch begins its cycle. 
The internal operation of the 
clutch is the same as that of 
the selector clutch, described 
in paragraph 3-7.1a. About 
midway through the function 
cycle, an eccentric pin on the 
function cam lifts a reset arm, 
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Figure 3-14. Transfer Mechanism 
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Figure 3-15. Function Cam-Clutch and Clutch Trip Assembly 
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which rotates the trip shaft 
clockwise. The release is moved 
up and allows the main trip 
lever to fall against the 
adjusting arm and raise the 
reset bail. The eccentric pin 
then moves out from under the 
reset arm, and the release is 
permitted to return to its 
unoperated position against the 
Main trip lever. When the cam- 
clutch assembly completes its 
cycle, the clutch shoe lever 
strikes the trip lever, and the 
clutch is disengaged. 


b. Rocker Bail Assembly. 
The bail is shown in its home 


position in Figure 3-16. During 
each function cycle, one 
function cam bears against the 
upper roller and causes the bail 
to rock to the right (as viewed 
from the rear in figure 3-16) 
during the first part of the 
cycle. During the latter part 
of the cycle the rocker bail is 
moved back to its home position 
as other function cams bear 
against the upper roller. 


3-8.1 TYPE WHEEL POSITIONING. 
The operation of each mechanism 
used to position the type wheel 
is discussed in detail in the 
following paragraphs. The 
description of the type wheel as 
discussed in the functional 
block diagram description and 
shown in Figure 3-7 should be 
reviewed to obtain a more 
complete understanding of the 
positioning function before 
attempting to analyze these 
discussions. 


a. General Operation. 

Each printing operation begins 
and ends with the type wheel in 
the home position of the section 
containing the character to be 
printed. That is, the number 0 
character of the number 0 row is 
at the point of contact of the 
print hammer. Actually, 
inasmuch as the wheel is 
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retracted to show the last 
printed character, the number 0 
character is slightly to the 
rear, but for this discussion it 
will be assumed that this is the 
point of contact. During the 
printing operation the axial and 
rotary positioning mechanisms, 
transferring separate but 
simultaneous motions to the 
wheel, position it so that the 
character represented by the 
received code combination is at 
the point of contact of the 
hammer at the time of printing. 
The rotary mechanism, which is 
controlled by the number 3, 4 
and 5 selecting elements of the 
code, revolves the wheel so as 
to select the proper row; and 
the axial mechanism, which is 
governed by the number 1 and 2 
elements, moves it forward and 
rearward along its axis so as to 
select the proper character in 
the row. The LETTERS-FIGURES 
shift, which consists of 
rotating the wheel eight rows 
from the home position of one 
section to that of the other, 
requires a separate operation of 
the equipment and results in the 
printing of the LETTERS or 
FIGURES symbol. To illustrate 
the above, if the wheel is in 
the "LETTERS" position, as shown 
in Figure 3-17, and the numeral 
"5" is to be printed, there is 
no movement of the wheel during 
the printing operation, because 
"5" is already at the point of 
contact of the hammer. However, 
if the letter "I" is to be 
printed, the signaling code for 
LETTERS must first be viewed to 
shift the type wheel eight rows 
to the LETTERS home position. 
Then during the next operation 
it is rotated three rows 
counterclockwise and moved 
forward two characters so that 
"I" is at the point of contact 
of the hammer. Printing takes 
place, and the wheel is then 
returned to the LETTERS home 
position. 


NAVELEX 0967-LP-625-5010 


RIBBON DRIVE ARM 
PERFORATOR DRIVE LINK 
m LIFTER ROLLER 


(ON FUNCTION BOX) 


OPERATING BLADE CORRECTING 


DRIVE LINK 
MOUNTING BAIL 


OSCILLATING 
DRIVE LINK 


FUNCTION 
MAIN SHAFT CAMS 


PRINTING 
DRIVE LINK 


UPPER ROLLER 


ROCKER BAIL 
SHAFT 


Figure 3-16. Rocker Bail Assembly, Rear View 
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b. Rotary Positioning. 
This mechanism, mounted on the 


front plate of the typing 
reperforator, includes two 
eccentric assemblies shown in 
Figure 3-17. Each assembly 
contains a primary shaft, a 
section of which is formed into 
a pinion. A secondary shaft, 
mounted in the primary and 
offset from its center, forms an 
eccentric, referred to as the 
rear eccentric. A portion of 
the secondary shaft is alsoa 
pinion, and a crank pin mounted 
on its disk-like forward surface 
forms a secondary, or front, 
eccentric. Each of the four 
Pinions of the two eccentric 
assemblies is engaged by the 
rack of a pushbar; the number 3 
bar engages the rear pinion, and 
the number 5 engages the right 
pinion. The left front pinion 
is engaged by both the LETTERS 
and the FIGURES pushbar. The 
eccentric assemblies are linked 
to the type wheel shaft by a 
drive assembly as shown in 
Figure 3-17. The type wheel is 
secured to the front of the 
shaft which is supported by a 
bearing housing mounted at the 
left rear of the front plate. A 
spur gear which meshes with a 
type wheel rack rides on the 
shaft in a bearing housing. The 
shaft is free to move axially in 
the housings and the spur gear, 
but has flats in its 
circumference which bear against 
flats in the gear to ensure that 
it rotates when the gear 
rotates. When a pushbar is 
lifted by its bellcrank, in 
response to a marking pulse as 
described in paragraph 3-7.1e, 
the rocker bail operating blade, 
Figure 3-18, engages a slot in 
the bar and moves it to the left 
during the first part of the 
function cycle. The bar, by 
means of its rack and the mating 
pinion, rotates the associated 
eccentric one-half revolution 
where it is locked in position 
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by a detent assembly while 
printing takes place. When the 
bail rocks back to the right 
during the latter part of the 
cycle, it returns the bar and 
eccentric to their home position 
where the eccentric is again 
detented. The preceding does 
not apply to the number 5 
pushbar which is designed so 
that it is selected (moved to 
the left) on spacing rather than 
on marking, nor to the left- 
front eccentric which affects 
the LETTERS-FIGURES shift. In 
both assemblies one-half 
revolution of the rear eccentric 
results in its maximum vertical 
displacement which is 
transferred through the front 
eccentric to a crank pin. 
Similarly, one-half revolution 
of the front eccentric results 
in its maximum displacement 
being transferred to the crank 
pin. If both eccentrics are 
rotated, the displacement of the 
crank pin is equal to the 
algebraic sum of the two 
displacements which may be in 
either the same or opposite 
directions. Both assemblies are 
so designed that, if the 
displacement of the rear 
eccentric is taken to be one 
unit, the displacement of the 
front eccentric is four units. 
Four permutations are thus 
available: zero (neither 
eccentric displaced), one unit 
(rear eccentric displaced), four 
units (front eccentric 
displaced) and five or three 
units depending on how the 
assembly is set up (both 
eccentrics displaced). In the 
right assembly the home position 
of the rear eccentric is down 
and the home position of front 
eccentric is up (figure 3-17). 
Thus their displacements are in 
opposite directions - up for the 
rear and down for the 

front - and their aggregate 
displacement is three units 
downward. Any displacement 
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Figure 3-18. Pushbars and Eccentric Assemblies 


occurring in the right assembly 
is imparted to the type wheel 
rack in equal quantity but 
opposite direction. For 
example, if the number 5 pushbar 
is selected, it causes the 
right-rear eccentric to be 
displaced, and one unit of 
upward motion is transferred 
through a right output 
connecting rod to the right end 
of a cross link (figure 3-17). 
The cross link pivots about a 
left output connecting rod and 
at its left end imparts one unit 
of downward displacement to the 
type wheel rack. The rack 
rotates the spur gear, shaft, 
and type wheel one row of 
characters clockwise from the 
home position, and the number 1 
Clockwise row (figure 3-17) is 
presented to the print hammer at 
the time of printing. On its 
right stroke the number 5 
pushbar returns the eccentric 
and the type wheel to their home 
positions. In a similar manner, 
selection of the number 3 
pushbar results in a four-unit 
downward displacement of the 
right front eccentric and a 
four-row, counterclockwise 
rotation of the type wheel. 
Selection of both the three and 
five type bars results ina 
three-row, counterclockwise 
rotation of the type wheel. The 
home position of the left-rear 
eccentric is up, and any 
displacement appearing in the 
left assembly is transferred to 
the type wheel rack in double 
quantity in the same direction. 
When the number 5 pushbar is 
selected, the left-rear 
eccentric is displaced one unit 
downward. This movement is 
conveyed through the left output 
connecting rod to the 
approximate mid-point of the 
cross link. The cross link 
pivots about the right output 
connecting rod and its left end 
imparts two units of downward 
movement to the type wheel rack 
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which rotates the type wheel two 
rows clockwise from its home 
position. When both eccentric 
assemblies are displaced, the 
motion occurring in the type 
wheel rack is equal to the 
algebraic sum of the motions 
resulting from each assembly. 
For example, if the numbers 3, 4 
and 5 pushbars are all selected, 
three units of upward 
displacement from the right 
assembly and two units of 
downward displacement from the 
left assembly occur as one unit 
(3-2 = 1) of upward displacement 
in the rack anda 
counterclockwise rotation of one 
row in the type wheel. If 
neither the number 3, 4 nor 
number 5 pushbar is selected, 
the mechanism remains inactive 
and printing takes place in the 
number 0 row. Excluding the 
left-front eccentric, which is 
only used for the LETTERS- 
FIGURES shift, there are eight 
permutations available in the 
other three eccentrics, making 
it possible to select any of the 
eight rows in a given section 
(figure 3-7). 


Cc. Axial Positioning. 
This mechanism mounts on an 


axial bracket supported by the 
frame and the front plate, as 
shown in Figure 3-19, in a» 
Manner similar to the rotary 
positioning mechanism. ‘Two 
eccentrics, a lower whose pinion 
is driven by the number 1 
pushbar, and an upper whose 
pinion is driven by the number 2 
pushbar, rotate in a horizontal 
plane in bearing housings 
attached to the bracket. The 
eccentric assembly is linked to 
the type wheel shaft by an axial 
output rack and sector as shown 
in Figure 3-19. The selection 
of either the number 1 or number 
2 pushbars results in the 
maximum displacement toward the 
rear of the associated 
eccentric, and the eccentrics 
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Figure 3-19. Axial Positioning Mechanism, Rear View 


are so designed that, if the 
displacement of the lower is 
taken to be one unit, that of 
the upper is two units. Again, 
four permutations are available 
at the crank pin; zero (neither 
eccentric displaced), one unit 
(lower eccentric displaced), two 
units (upper eccentric 
displaced) and three units (both 
eccentrics displaced). If 
during a function cycle neither 
pushbar is selected, no motion 
occurs in the axial positioning 
mechanism with the exception of 
that resulting from the 
oscillating assembly, and the 
number 0 character of the 
selected row is aligned with the 
hammer at the time of printing 
(figure 3-7). On the other 
hand, if the number 1 pushbar is 
selected, it causes the lower 
eccentric to revolve, and one 
unit of displacement to be 
transferred by the crank pin to 
the axial output rack. The rack 
moves to the rear and passes the 
motion to the axial sector, 
which pivots counterclockwise 
(as viewed from above). The 
right end of the sector, by 
means of a cylindrical rack in 
the type wheel shaft, moves the 
type wheel one character forward 
from its home position. The 
number 1 character is printed, 
and when the pushbar reverts to 
its unselected position it 
returns the axial linkage and 
type wheel to their home 
position. If the number 2 
pushbar is selected the number 2 
character is printed, and if 
both pushbars are selected, the 
number 3 character is printed. 
The cylindrical rack has no 
lead, and the shaft can thus be 
rotated while being moved 
axially. With each cycle of the 
function clutch, an oscillating 
drive link transfers from the 
rocker bail an unselected motion 
to an oscillating drive bail, 
Figures 3-19 and 3-20. MThis 
movement is passed by toggle 
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links to an oscillating bail and 
the sector pivot. The effect of 
this action is to introduce a 
separate motion to the sector 
tending to cause it to pivot 
about the teeth on the output 
rack. During the fore part of 
the function cycle, if no axial 
pushbar is selected, the right 
end of the sector is moved 
forward slightly and positions 
the number 0 character for 
printing. At the end of any 
cycle the sector retracts the 
type wheel slightly so that the 
last printed character is 
visible. Concurrent with the 
above operation, a ribbon 
oscillating lever is made to 
pivot about its left end, and 
with each cycle project and to 
retract the ribbon guide which 
would obstruct the view of the 
character (figure 3-20). 


d. Correction. During 
each function cycle the rocker 
bail transfers motion through a 
correction drive link to a 
correcting clamp and shaft, as 
shown in Figure 3-19. The shaft 
pivots a rotary correcting lever 
(see figure 3-17) which is 
equipped with an indentation 
that engages a tooth in a type 
wheel rack. There is a tooth in 
the rack for each row of 
characters (16 in all) and they 
are so correlated with the type 
wheel that when a tooth is 
engaged by the corrector its row 
is accurately aligned with the 
print hammer. Axial correction, 
which is accomplished 
simultaneously, is similar to 
rotary correction; the drive 
link rotates an axial correction 
plate counterclockwise (as 
viewed from the above), anda 
roller mounted on the plate 
engages a notch in the axial 
sector (figure 3-19). Thus the 
type wheel is accurately alignec 
in both fields of motion just 
before printing takes place. 
During the latter part of the 
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Figure 3-20. Printing Mechanism 
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function cycle, a correction 
drive link spring returns the 
correction mechanism to its home 
position. Since the rocker bail 
is the source of motion for both 
the pushbars and the positioning 
mechanism, correction must take 
place at a point near enough to 
the extreme travel of the bail 
so that it does not interfere 
with the movement of the type 
wheel rack or axial sector. In 
addition, because the rocker 
bail controls the tripping of 
the print hammer, which occurs 
very late in the bail's stroke, 
it becomes necessary to utilize 
the time between the tripping of 
the hammer and its striking the 
paper to accomplish correction. 
The delay in actuating the 
correcting mechanism is effected 
by allowing a drive stud on the 
rocker bail to slide in an 
elongated slot in the correcting 
drive link during the early part 
of the cycle. 


e. LETTERS—-FIGURES 
Shift. The purpose of the 
LETTERS-FIGURES shift is to 
rotate the type wheel from the 
home position of one section to 
that of the other (figure 3-7). 
It is effected by means of the 
function box mechanism which is 
made up of a number of 
assemblies mounted on two plates 
located at the upper rear of the 
typing reperforator, Figure 
3-21. When the unit is in the 
LETTERS condition, as shown in 
Figures 3-7 and-.3-21, and the 
FIGURES code combination (12-45) 
is received, the transfer 
mechanism sets up the FIGURES 
arrangement in the bellcranks 
during the selecting cycle. 
Then, as the rocker bail moves 
from its home position during 
the first part of the function 
cycle, a lifter roller under 
spring pressure follows a 
camming surface on the rear arm 
of the bail (figure 3-21), and 
the lifter allows LETTERS and 
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FIGURES function blades to move 
down and, by means of tines on 
their lower surface, feel for an 
opening in the slotted upper 
arms of the bellcranks. The 
slot arrangement of the numbers 
1, 2, 4 and 5 bellcranks are 
identical and permit the entry 
of both function blades when all 
are selected. However, on 
receipt of the FIGURES code 
combination the number 3 
bellcrank permits entry of the 
FIGURES blade while blocking the 
LETTERS blade. In moving all 
the way down, the FIGURES blade 
encounters a projection of a 
FIGURES arm assembly and causes 
the arm assemblies to shift from 
their LETTERS to FIGURES 
position. A yield arm extension 
attached to the FIGURES arm 
assembly pivots a FIGURES 
extention arm away from the 
LETTERS-FIGURES bellcrank. A 
LETTERS extension arm under 
spring tension rotates the 
bellcrank clockwise (figure 
3-21) and the bellcrank lifts 
the LETTERS and FIGURES push- 
bars. As the bail reaches its 
extreme position, the lifter is 
cammed up and raises the 
function blades. While the 
LETTERS-FIGURES bellcrank is 
being positioned by the function 
box, the numbers 1, 2 and 4 
push- bars are selected, the 
type wheel is moved two rows 
clockwise and three characters 
forward, and the FIGURES symbol 
is printed. On its return 
stroke, the rocker bail 
Operating blade encounters a 
shoulder on the FIGURES pushbar 
(which was lifted as described 
above) and moves the bar to the 
right as viewed from the front 
in Figures 3-18 and 3-21. The 
common pinion moves the LETTERS 
pushbar to the left, and the 
left-front eccentric shifts from 
its up to down position. Since 
the type wheel has been 
displaced two rows clockwise 
during the first part of the 
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Figure 3-21. Function Box, Rear View 
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cycle, it is rotated six more 
rows to the FIGURES home 
position. As the bail returns 
to its home position during the 
last half of the cycle, a 
locklever toggle linkage (figure 
3-21) prevents the lifter roller 
from following its camming 
surface, and the lifter holds 
the function blades up so they 
do not drop onto the bellcranks. 
As the bail nears its home 
position, a trip post riding on 
the oscillating drive link 
strikes a lock release arm, 
buckling the toggle linkage and 
permitting the lifter roller to 
again fall on the bail camming 
surface. In a manner similar to 
that described above, when the 
LETTERS code combination (12345) 
is received, the function box 
causes the LETTERS-FIGURES bell- 
crank to lower the LETTERS and 
FIGURES pushbars. The wheel is 
rotated two rows 
counterclockwise during the 
first part of the cycle and six 
more rows to the LETTERS home 
position during the last part of 
the cycle, and the LETTERS bar 
is moved to the right. The 
preliminary two-row rotation of 
the type wheel, which is made 
possible by selecting the number 
§ pushbar on spacing rather than 
marking, provides less throw and 
smoother operation than would be 
possible if the complete eight- 
row displacement were affected 
during the latter part of the 
cycle. During each operation 
the lifter permits the function 
blades to move down and feel for 
an opening, but except for the 
shift operations they are 
blocked by slotted arms of the 
bellcranks. 


3-8.2 PRINTING. The printing 
mechanism affects the printing 
of the character on the tape by 
means of a print hammer which is 
actuated by the rocker bail 
assembly. Operation of these 
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assemblies is described in the 
following paragraphs. 


as Print Hammer. The 


print hammer iS mounted on a 
shaft supported by a bracket 
attached to the type wheel 
bearing housing. [In its 
wmoperated condition, as 
illustrated in Figure 3-20, 
hammer is held against an 
accelerator by a relatively weak 
spring. The accelerator is 
mounted on the hammer shaft, and 
in its upper position the hammer 
is retained by a printing latch 
against the tension of a 
relatively strong spring. 


the 


b. Rocker Bail Assembly. 
The rocker bail, during the 


initial part of the function 
cycle, moves a printing drive 
link to the right (as viewed 
from the rear in figure 3-20), 
causing a pivot arm to rotate 
clockwise. The arm lowers a 
trip link which slides in an 
elongated slot. Near the end of 
the rocker bail's travel, the 
trip link pivots the latch which 


releases the accelerator. Under 
the spring tension, the 
accelerator snaps down and 
impels the hammer upward. The 


face of the hammer drives the 
tape and inked ribbon up against 
the type wheel and imprints the 
selected character on the tape. 
The accelerator does not fcllow 
the hammer through the complete 
printing stroke. Near the end 
of its travel, the accelerator 
encounters a projection ona 
latch bracket, and inertia 
carries the hammer the rest of 
the way. As the rocker bail 
returns to its home position, it 
causes the trip link to move up, 
release the latch and return the 
accelerator to its latched 
position. 


3-8.3 RIBBON-FEEDING. Each 
function cycle, as the rocker 
bail nears the end of its left 
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travel, a roller mounted on its 
forward arm pivots a drive arm 
clockwise. The drive arm lifts 
a feed pawl which advances the 
ribbon by rotating a ratchet on 
one of the ribbon spools one 
tooth. A retaining pawl under 
spring tension detents the 
ratchet while the feed pawl, 
during the latter part of the 
function cycle, is lowered so as 
to engage the next tooth. The 
ribbon is advanced in this 
manner during each operation 
until the ribbon-feed mechanism 
is reversed. The ribbon-feed 
mechanism is shown in Figure 
3-8. When a spool is almost 
depleted, a rivet in the ribbon 
encounters pins on the reversing 
arm, and the stress applied 
through the ribbon as it is 
rolled on the other spool pivots 
the arm. As the pawl assembly 
is lowered at the end of the 
next operation, an extension 
strikes the reversing arm, and 
the pawl is shifted against the 
other ribbon spool ratchet. The 
pawl's rounded lower extension 
pivots a reversing lever which 
shifts the retaining pawl so 
that it engages the opposite 
ratchet. The ribbon will then 
feed in the opposite direction 
until again reversed. A detent 
holds the reversing arm in 
position until its next 
reversal. 


3-8.4 PERFORATING. Either of 
two types of tape perforation 
may be performed, depending on 
whether fully perforated or 
chadless (hinged chad) type tape 
is to be used. Operation of 
both type mechanisms are 
described in the following 
paragraphs. 


a. Perforating—-Chadless 
Units. As described in 


paragraph 3-8a, the reset bail 
is lowered near the end of the 
selecting cycle and releases the 
five punch slides shown in 
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Figure 3-22. The selected 
slides move to the left and the 
unselected slides are held to 
the right side by their latches. 
In the selected position, a 
projection of each slide extends 
over the slide post. During the 
first part of the function 
cycle, the rocker kail moves to 
the left and, by means of a 
drive link and rocker arm, 
rotates the toggle shaft and 
bail counterclockwise. Toggle 
links attached to the front and 
rear of the bail lift the slide 
post and move the reset bail to 
the left. The selected slides 
are carried upward by the post 
and force the associated pins 
through the tape. The slides 
Pivot about the same point as 
the drag links, and thus become 
an integral part of the main 
bail assembly during the 
perforating stroke. A retractor 
bail, which engages notches in 
the punch pins, is pivoted 
clockwise as the pins move up 
through the tape. Approximately 
midway through the function 
cycle, the function trip 
assembly lifts the reset bail. 
During the last half of the 
cycle, the toggle bail is 
rotated clockwise and lowers the 
punch slides. The reset bail, 
moved to the right by the toggle 
links, drives the slides back to 
their unselected positions, 
where it holds them until the 
next operation. The retractor 
bail, under spring pressure, 
holds the punch pins down 
against the slides until the 
pins are retracted below the 
tape. The notches in the pins 
are long enough to allow the 
retractor bail to pivot its full 
amount without lifting the 
unselected pins against the 
tape, but are short enough to 
permit the bail to serve as a 
downstop for the pins, and thus 
hold them in the block. A 
compression spring is mounted on 
the number 3 punch pin, and four 
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Perforating Mechanism - Chadless Tape Unit 
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tension springs are hooked to 
the slide post and the retractor 
bail. The main bail assembly, 
the retractor bail, and the 
selected slides and punch pins 
move aS a unit during the 
perforating stroke, and the 
retractor bail tension springs 
are not part of the load on the 
toggle shaft. The openings in 
the block above the tape, 
through which the selected pins 
protrude, are semicircular, so 
that only the rear portion of 
the hole is severed. 


b. Perforating-Fully 
Perforated Units. As previously 


stated, the reset bail is 
lowered near the end of the 
selecting cycle, releasing the 
five punch slides shown in 
Figure 3-23. The selected 
slides move to the left, and the 
unselected slides are retained 
to the right by their latches. 
In the selected position, a 
projection of each slide extends 
over the slide post. Since a 
feed hole is perforated every 
operation, the punch slide 
associated with the feed hole 
punch pin is designed so that it 
is always in a selected 
position. During the first part 
of the function cycle, the 
rocker bail moves to the left 
and, by means of a drive link 
and rocker arm, rotates the 
toggle shaft and bail 
counterclockwise. Toggle links 
attached to the front and rear 
of the bail lift the slide post 
and move the reset bail to the 
left. The selected slides are 
carried upward by the post and 
force the associated pins 
through the tape. The slides 
pivot about the same point as 
the drag links, and thus become 
an integral part of the main 
bail assembly during the 
perforating stroke. 
Approximately midway through the 
function cycle, the function 
trip assembly lifts the reset 
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bail, as shown in Figure 3-23. 
During the last half of the 
cycle, the toggle bail is 
rotated clockwise pulling the 
slide post down and lowering the 
selected punch slides. The 
punch slides, which engage 
notches in their respective 
punch pins, pull the punch pins 
down below the tape. The main 
bail assembly and the selected 
punch slides and their 
associated punch pins move as a 
unit during the perforating 
stroke. The opening in the die 
block above the tape, through 
which the pins protrude, are 
circular so that the entire hole 
is punched. A chad chute, 
mounted on the reperforator 
punch block, mates with a chute 
on the base, and carries the 
chad punched from the tape into 
a chad container. 


3-8.5 FEEDING - FULLY PERFORATED 
AND CHADLESS UNITS. Tape 
feeding is accomplished after 
perforation during the last half 
of each function cycle. The 
tape is threaded down through a 
tape guide and then up between a 
feed wheel and die wheel 
(figures 3-22 and 3-23). A feed 
pawl driven by the toggle bail 
acts upon a ratchet and rotates 
the feed wheel which, by means 
of pins and a slot in the die 
wheel, advances the tape one 
character at a time. A detent 
with a roller that rides on the 
ratchet holds the feed wheel and 


tape in position during 


perforation. The detent and 
feed pawl springs are so 
positioned that the pressure of 
the detent of the ratchet is 
high during the first half of 
the cycle (to hold the tape in 
position during perforation), 
but is low during idling and the 
last half of the cycle, to 
facilitate tape threading and 
feeding. A tape shoe retains 
the tape on the feed wheel, and 
a guide spring holds it back 
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against a reference block so 
that the feed holes are punched 
a uniform distance from the 
edge. The tape is stripped from 
the feed wheel by a stripper 
plate, passes into the punch 
block where it is printed and 
perforated, and finally emerges 
at the left. A guide spring, by 
holding the tape back against a 
reference surface on the block, 
Maintains a uniform relationship 
between the code perforations 
and the edge of the tape. 


3-9. DETAILED FUNCTIONAL 
DESCRIPTION, VARIABLE FEATURES. 
A number of variable features 
may be installed as part of the 
typing reperforator set. The 
following paragraphs describe in 
detail the theory of operation 
of these units. 


3-9.1 CONTACT ASSEMBLIES. 
Contact assemblies which may be 
installed as part of the typing 
reperforator include the 
Selector Mechanism Timing 
Contacts, LETTERS-FIGURES 
Contacts, Signal Bell Contacts, 
End of Feed-Out Timing Contacts, 
and Timing Contacts. The 
eperation of each of these 
mechanisms is described in the 
following paragraphs. 


a. Selector Mechanism 
Timing Contacts. Operating in 
conjunction with an additional 
cam mounted on the selector cam 
assembly, shown in Figure 3-24, 
this timing contact set (break- 
make transfer) operates each 
cycle of selection. The 
actuating lever maintains a 
relationship with the rest 
position of the selector cam, 
because its pivot point is on 
the range scale selector rack. 
Therefore, the contact set is 
used to signal that the selector 
cam is in the rest postion. 


b. LETTERS-FIGURES 
Contacts. The LETTERS-FIGURES 
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contact assembly is mounted on 
the rear of the selector 
mechanism and is operated by the 
upper extension of the LETTERS 
pushbar. Its purpose is to give 
a remote signal to indicate 
whether the typing reperforator 
is in the LETTERS or the FIGURES 
condition. When the unit is in 
the LETTERS condition, the 
IETTERS pushbar is positioned 
towards the right and in contact 
with the operating lever. In 
this position (rotated 
counterclockwise) the operation 
lever is not in contact with the 
center contact spring and the 
center and upper contact points 
are made. When the FIGURES code 
combination is received, the 
LETTERS pushbar is moved to the 
left and permits the operating 
lever to rotate clockwise and 
engage the center contact spring 
and break the contact between 
the center and upper contact 
points. As the operating lever 
rotates further, contact is made 
between the center and lower 
contact points. 


Cc. Signal Bell Contacts. 
Mounted on and controlled by the 


function box, these contacts 
provide an electrical pulse to 
actuate an audible alarm when 
the typing reperforator receives 
the signal bell code 
combination. The contacts are 
shown in Figure 3-25. With the 
unit in the FIGURES condition 
and the SIGNAL BELL code 
combination (1-3--) received at 
the selector mechanism, the 
number 1 and 3 bellcranks rotate 
in response to the marking 
pulses, and the number 5 
bellcrank rotates in response to 
a spacing pulse. In this 
position, the slotted arms at 
the top of the bellcrank permit 
the signal bell function blade 
to drop under spring tension. 
The normally-open signal bell 
contacts, fixed to the function 
blade, drop with the blade and 


Figure 3-24. 


NAVELEX 0967-LP-625-5010 


CAM 


SELECTOR 
MECHANISM 


Selector Magnet Timing Contacts 


NAVELEX 0967-LP-625-5010 


MOUNTING NUTS 


CONTACT GUARD 


FUNCTION BLADE 
INSULATOR 


BELL FUNCTION 


Oo 


Figure 3-25. 


the contacts close. In the 
LETTERS condition, the FIGURES 
bellcrank blocks.the signal bell 
function blade. 


d. End of Feed-Out 
Timing Contacts. This contact 
assembly, used in conjunction 
with the non-interfering LETTERS 
(Or BLANK) tape feed-out 
mechanism, furnishes an 
electrical pulse to indicate the 
termination of feed-out. The 
contacts are actuated by a bail 
extension that receives its 
motion from the tape length 
adjusting plate. When the feed- 
out operation terminates, the 
plate engages and rotates the 
bail arm, causing the normally- 
open contact to close and the 
normally-closed contact to open. 
Refer to the discussion of the 
remote control tape feed-out for 
additional theory concerning 
this function. 
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e. Timing Contacts. 
When connected to external 


circuits, these contacts provide 
electrical pulses which may be 
synchronized with the code- 
reading contacts for circuit 
control purposes. Either single 
or double-contact mechanisms are 
available. The contacts, which 
are of the transfer type, are 
actuated by bails which receive 
motion from the typing 
reperforator function cam. 


3-9.2 UNIVERSAL FUNCTION BLADE. 
This function blade may be coded 
for any desired character or 
shift condition by removing 
tines. The function blade has 
removable tines in the marking 
and spacing positions for all 
levels. The universal function 
blade is shown in Figure 3-26. 


3-9.3 PRINT SUPPRESSION-ON- 

FUNCTION. This feature utilizes 
a print hammer stop that permits 
the hammer to strike the top of 
the characters on the type wheel 


Figure 3-26. 


but not the base surface. 
Therefore, if a character or 
function symbol is relocated in 
the base surface, printing will 
not occur when this character or 
function is selected. 


3-9.4 INTERFERING LETTERS TAPE- 
FEED-OUT. The theory of 
operation of this function is 
described in the following 
paragraphs. 


a. General. This 
feature enables the typing 
reperforator to step out tape 
containing successive LETTERS 
code combinations. The feed-out 
operation may be actuated 
locally by a hand lever or, with 
the addition of a separate set 
of parts, it may be controlled 
remotely by energizing a 
solenoid. LETTERS feed-out will 
continue as long as the hand 
lever or solenoid is actuated. 
Since the mechanism's operation 
involves tripping the selector 
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Universal Function Blade 


clutch while retaining the 
armature in its marking 
position, a message can not be 
received during the feed-out 
period. The mechanism is shown 
operated in Figure 3-27. 


b. Initiation. When the 
typing reperforator is in the 
idling condition, the selector 
magnet is energized and the 
start lever is blocked as shown 
in Figure 3-27. Feed-out is 
initiated by moving a hand lever 
to the left (figure 3-27). A 
drive shaft affixed to the hand 
lever rotates a trip lever which 
lifts the start lever. The 
latter clears the armature and 
under spring tension rotates 
clockwise. The selecting cam- 
clutch engages and the unit 
undergoes a complete cycle of 
operation. Since the selector 
remains energized, it is 
equivalent to all intelligence 
elements of the signaling code 
being marking. As a result, the 
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Figure 3-27. 


LETTERS symbol is printed, the 
LETTERS code combination (12345) 
is perforated and the tape is 
advanced one feed hole. As long 
as the hand lever is retained to 
the left, the start lever will 
trip the selecting cam-clutch 
and feed-out will continue. 


Cy Termination. Feed- 
out is terminated by releasing 
the hand lever. The driver 
shaft and trip lever rotate 
clockwise under spring tension 
and lower the start lever. When 
the stop arm bail and start 
lever are moved to the left by 
the stop arm bail cam, the start 
lever is blocked by the 
armature, the selecting cam- 
Clutch is disengaged and the 
typing reperforator is returned 
to its idling condition. A 
message received during feed-out 
will be garbled. 


d. Solenoid Operation. 
By the use of an additional set 
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of parts, the LETTERS feed-out 
operation can be initiated by an 
electrical pulse from an 
external source. When the 
solenoid (figure 3-27) is 
energized by the pulse, it pulls 
a plunger to the left. The 
plunger, through a stop arm and 
the drive shaft, causes the trip 
lever to lift the start lever. 
and feed-out is affected as 
described in the description of 
the initiation operation. Feed- 
out will continue until the 
solenoid is deenergized, at 
which time the plunger moves 
back to the right, the start 
lever is lowered, and feed-out 
is terminated as described in 
the discussion of the 
termination operation. 


3-9.5 REMOTE CONTROL NON- 
INTERFERING BLANK TAPE FEED-OUT. 
The following paragraphs 
describe this operation. 


a. General. A 
predetermined length of blank 
(unperforated) tape may be 
stepped out at the end of each 
message by remote control. The 
operation is initiated by an 
electrical pulse from a remote 
source that is applied to a tape 
feed-out magnet. The feed-out 
is adjustable in steps of 0.6 
inch, up to 18 inches. Messages 
received during any part of the 
feed-out cycle will be processed 
without interference or loss of 
content. A non-repeat latch 
prevents successive tape feed- 
out operations from being 
initiated until the first feed- 
out sequence has been completed. 
At the end of the feed-out 
operation, the mechanism stops 
and remains inactive until 
another cycle is initiated. 
Feed-out initiation is described 
in the following paragraph. 


b. Initiation. The 
feed-out operation is initiated 
when an electrical pulse is 
applied to the feed-out magnet 
with the typing reperforator in 
the idle condition. With the 
Magnet energized, the armature 
bail moves the blocking bail out 
of engagement with the drive 
bail assembly. The spring- 
loaded drive bail falls into the 
detent of its cam and the 
connecting link positions the 
release lever on the lower step 
of the latchlever. tThe non- 
repeat latch is delayed one 
cycle by the spring loaded 
blocking latch on the drive 
bail. (If the start magnet is 
held energized longer than one 
cycle, the non-repeat latch 
prevents the drive bail from 
again falling into the detent of 
its cam.) As the drive bail 
reaches the detent of its cam, 
the blocking latch rides over 
the non-repeat latch. The drive 
bail then reaches the high part 
of its cam and the non-repeat 
latch falls into engagement with 
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the drive bail. When the start 
Magnet is de-energized, the 
spring-loaded blocking bail 
again engages the drive bail 
and, simultaneously, disengages 
the non-repeat latch. 


Cs Metering. When the 
drive bail positions the release 
levers on the lower step of the 
latchlever as described above, 
metering takes place. The 
release lever has now permitted 
the check pawl and feed pawl to 
engage two adjacent ratchets. 
one of the ratchets is fed 
continually by the feed pawl. 
This ratchet has a deeper notch 
at every sixth tooth, so that 
the pawl engages the second 
ratchet on every sixth cycle. 
After the second ratchet has 
rotated an amount equivalent to 
two teeth, a follower, riding a 
cam attached to the ratchet, 
drops off its peak and unblocks 
the tripping mechanism. After a 
predetermined length of tape has 
been fed (as measured by the 
second ratchet), the latchlever 
is actuated, as it would be by 
the selector cam on receipt of a 
message, and the tripping 
mechanism is blocked to prevent 
further feeding. 

Simultaneously, the feed pawls 
are lifted off the ratchets, and 
the ratchets return to their 
zero position. 


d. Tripping and Punch 
Blocking. A bail that follows a 


cam attached to the main shaft 
engages the function clutch trip 
lever. When the cam follower 
enters the detent of its cam, an 
operating spring causes the bail 
to operate the clutch trip 
lever. The perforating and 
printing mechanisms are then 
allowed to punch and print the 
character stored in the 
selector. However, to ensure 
that only blank tape will be 
advanced, a blocking link is 
connected to the selector 
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stripper cam follower shaft. 
When the magnet is energized, 
and the drive bail positions the 
release lever on the lower step 
of the latchlever as described 
in the previous paragraph, the 
left end of the blocking link 
moves to the left and under the 
punch slide reset bail. Now, 
when the function clutch is 
tripped, the marking punch 
Slides are blocked by the punch 
slide reset bail. The slide 
post on the front toggle links 
clears the punch slide 
projection on its upward 
movement. The punch slide reset 
bail then falls off the blocking 
link, but the punch slides 

’ cannot move forward into the 
marking position because they 
are blocked by the slide post. 
Each time the main shaft rotates 
‘one revolution, a blank tape 
feed-out cycle is initiated, 
provided the function clutch 
trip lever bail is not blocked 
by the metering mechanism. 
Should an incoming message trip 
the metering mechanism, the 
tripping mechanism is 
immediately blocked from any 
further operation and the 
blocking link is pulled out of 
engagement with the punch slide 
reset bail. 


e. Storage. The purpose 
of the storage mechanism is to 
hold the reset bail (perforating 
mechanism) in engagement with 
the punch slides until the 
Slides are fully reset, so that 
they may recognize the first 
character set up in the punch 
slide latches by the selecting 
mechanism. This mechanism 
consists of a latch that is 
operated by a link attached to 
the punch slide reset bail 
toggle. During reception of an 
incoming message, the toggle 
mechanism pushes the latch out 
of the way of the reset bail 
prior to its being stripped by 
the clutch trip lever. 
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3-9.6 REMOTE CONTROL NON- 
INTERFERING LETTERS TAPE FEED- 
OUT. The operation of this 
mechanism is essentially the 
same as that of the remote- 
control non-interfering blank 
tape feed-out mechanism. This 
feature, however, does not 
contain a blocking link on the 
stripper cam follower shaft. 
Therefore, the tape output is 
perforated in the LETTERS code 
combination (12345). This 
mechanism is shown in Figure 
3-28. 


3-9.7 BACKSPACE MECHANISMS. 
These mechanisms are described 
in the following paragraphs. 


a. General. The back- 
space mechanism steps the tape 
back through the punch block in 
order to delete perforated 
errors. The erroneously 
perforated code combination in 
the retracted tape is then 
obliterated by perforating the 
LETTERS code combination in its 
place. The backspace mechanism 
may be operated manually or it 
may include power drive. The 
mechanism used with chadless 
tape differs from that used with 
fully perforated tape in that it 
contains a tape rake for 
depressing the chad. The 
mechanisms are shown in Figure 
3-29. 


b. Manual Backspace 
(Fully Perforated Tape). 


Depressing the handle of the 
backspacing bellcrank disengages 
the perforator feed pawl from 
the feed wheel ratchet. The 
backspacing feed pawl then 
engages the feed wheel ratchet 
and rotates the feed wheel 
clockwise, backspacing the tape 
to the next row of perforations. 


Cc. Manual Backspace 


(Chadless Tape). Depressing the 
handle of the backspacing bell- 


crank disengages the perforator 


“geese eee, 


RESET CAM 
FOLLOWER 


RESET BAIL CAM 


PLATE 
MOUNTING EF 


Figure 3-28. 


<= RELEASE ARM 
p 


NAVELEX 0967-LP-625-5010 


ADJUSTING PLATE 


RELEASE LEVER 


DRIVE ARM ARMATURE 
i BAIL 
DRIVE BAIL 
| 
LATCHLEVER 


CHECK PAWL 


Gar, yy | = ») ay STOP BLOCK 
oY 77))) | METERING 
Zz) SS FEED PAWL 
a: mr) a 
NON-REPEAT LATCH 


I(® REAR RATCHET 
BLOCKING CHECK PAWL REAR RATCHE’ 
BAIL FRONT RATCHET : 


TAPE LENGTH ADJUSTING PLATE 


Remote Control Non-Interfering LETTERS Tape Feed- 
Out Mechanism 


3-53 


nS-E 


BACKSPACING FEED PAWL 


FEED PAWL SPRING 


et) [OSS 
g- FEED PAWL 
Oe 
| \_— RATCHET WHEEL 
| (© p> BELLCRANK 


1 $PRING BELLCRANK HANDLE 


(6 LINK 


L] DRIVE LINK 


: DRIVE LINK LATCH TAPE BACKSPACE 


LATCH SPRING ECCENTRIC ARM 


KEYLEVER 
BELLCRANK 
ADJUSTING LINK OT 
ARMATURE BAIL ) 
EXTENSION Ag Oy eee BD Ya ‘a 


DRIVE LINK 
LATCH EXTENSION 


-—<— =|. 


x 
’ 
ae 
a 
ag a 
Le 
hy 
\ 
' 
os 
Caml od 
| 
sy 


it~ 


Was P MAGNET ASSEMBLY 
O Cc 


Se TRO. 
Ad) SW ; SWITCH, WHEN CLOSED, 4 
ENERGIZES MAGNET 


Fianre 32-79. Rackenace Mechaniam 


Stony 
act le23, 
z 

= 
Q 
i 


OL0GS-S7Z9-dTI-L960 XH TSAYWN 


feed pawl from the feed wheel 
ratchet and simultaneously 
rotates the rake to depress the 
chads. The backspacing feed 
pawl then engages the feed wheel 
ratchet and rotates the feed 
wheel clockwise, backspacing the 
tape to the next row of 
perforations. 


d. Power _ Drive Back- 
space. A start magnet in the 
power drive mechanism is 
energized by a remote source. 
When energized, the armature 
bail is pulled downward. An 
extension of the bail disengages 
the drive link latch, which 
drops and engages a notch in the 
eccentric arm. The eccentric 
arm, driven by the perforator 
main shaft, moves to the right. 
This action causes the bell- 
crank handle to be depressed 
through a system of linkages 
between the drive link latch and 
the bellcrank, after which 
operation is as previously 
described. 


3-10. OVERALL FUNCTIONAL 
DESCRIPTION (LOW-LEVEL). The 
high-level ASR discussion in 
paragraph 3-2.1 is also 
applicable to low-level 
equipment. Low-level ASR 
operation is accomplished by 
incorporating a radio frequency 
interference (RFI) suppressed 
signal generator contact box 
assembly and an electrical 
service assembly (ESA). The ESA 
permits use of a low-level 
Signaling code on the signaling 
lines (+6 volts mark and -6 
volts space). The low-level 
Signaling code along with the 
shielded contact box assembly, 
which uses gold-plated contacts, 
suppresses spurious radiations 
of Communications intelligence 
thus assuring signal line 
privacy. 
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3-11. DETAILED FUNCTIONAL 
DESCRIPTION OF THE TRANSMITTER 
DISTRIBUTOR (TD). The following 
paragraphs give a detailed 
functional description of the TD 
used in the ASR sets. A 
functional block diagram (figure 
3-5) illustrates the operation 
of the TD mechanical assemblies 
in detail. Discussions are 
applicable to both high-level 
and low-level ASR sets unless 
otherwise noted. 


a. Transmitter 
Distributor Action. The 
operating cycle starts with the 
transmitter distributor in the 
idle signal line condition, the 
drive motor running, tape in the 
unit, and the external portions 
of the transmitter distributor 
circuits complete. Moving the 
control lever, Figures 3-5 and 
3-30, to the RUN position, 
energizes the clutch trip magnet 
by completing the circuit 
through the start-stop and 
tight-tape contact assembly. 
Thus, the contact closes to 
complete the clutch trip magnet 
circuit, energizes the magnet, 
and pulls the armature up. The 
armature bail extension (figure 
3-30) cams the main bail 
latchlever about its pivot post 
to release the main bail. 


(1) The clutch trip 
bail is reset by an eccentric on 
the main bail. The eccentric 
rides in the slot of the clutch 
trip bail. When the eccentric 
on the spring biased main bail 
cams the clutch trip bail, the 
trip bail, in turn, moves the 
clutch trip lever (figure 3-30) 
away from its latch. When the 
main bail is released, the 
clutch trip bail is also 
released by the interconnection. 
The main bail swings up drawn by 
the main bail spring and causes 
two actions to occur. 
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(2) First, the main 
bail raises the feed pawl, 
Figure 3-31, one tooth on the 
feed wheel ratchet. Secondly, 
the main bail permits the 
sensing pins to rise to read the 
perforations in the tape. If 
any of the sensing pins sense a 
perforation in the tape they 
extend upward through the 
perforations until stopped by 
the spacer on the main bail, and 
in extending upward rotate their 
associated transfer levers up. 


(3) In rotating 
upward, the transfer lever 
extensions are brought above the 
line of action of the blade on 
the locking bail. If any of the 
sensing pins do not sense a 
perforation in the tape, the 
associated transfer levers 
remain stationary. The 
extensions on these transfer 
levers remain below. the line of 
action of the locking blade on 
the locking bail, Figure 3-32. 


(4) During the 
movement of the main bail, the 
clutch trip bail pivots on its 
axis and pushes the clutch trip 
lever away from the shoe release 
lever to engage the clutch and 
start the camshaft rotating 
(figure 3-30). 


(5) As the cam shaft 
continues its rotation, the high 
part of the locking bail cam 
moves away from the locking bail 
and permits the locking bail to 
be pulled up by its spring. In 
its upward travel, the locking 
blade of the bail is positioned 
between the lower extension of 
the selected transfer levers and 
locks them into position (figure 
3= 32). 


(6) Further rotation 
of the main shaft moves the lobe 
of the start cam into position 
so it cams its respective 
transfer lever. Since the start 
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transfer lever has no sensing 
pin, the lever is always in the 
spacing position. The start 
transfer lever upper finger 
hooks the upper side of the 
transfer bail and causes it to 
Pivot clockwise. The transfer 
bail extension, Figure 3-33, 
moves the signal generator drive 
link causing the toggle to open 
the marking contact and close 
the spacing contact in the 
Signal generator contact 
assembly. The extension, in 
moving to the spacing position, 
forces the marking latch on the 
stabilizer, Figure 3-34, out of 
its way and continues its travel 
far enough to let the spacing 
latch fall into the latching 
position simulating a detent 
action. 


(7) The shaft 
continues its rotation until the 
cam for the first pulse, Figure 
3-35, cams its transfer lever. 
Depending on the position of the 
transfer lever finger, upper or 
lower, the transfer bail is 
rotated if the pulse to be 
transmitted is not the same as 


- the preceding pulse. If the 


preceding pulse is the same, no 
action occurs because the bail 
has previously been rotated. 
However, if the preceding pulse 
is different, the extension on 
the transfer bail moves the 
drive link and causes the toggle 
to open the closed contact and 
close the open contact. The 
extension also forces its way 
past the latch and continues its 
way until the opposite latch on 
the stabilizer can fall into 


: position. 


(8) The action of 
the cams for the second, third, 
fourth, and fifth pulses follow 
the action of the first pulse in 
order and repeat the same action 
as described for the first pulse 
(figure 3-35). 
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Figure 3-35. Clutch Cam Shaft Assembly 
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(9) The cam for the 
stop pulse follows that of the 
fifth pulse and the train of 
action is the same as that of 
the first pulse except that the 
stop pulse has no sensing pin, 
and its transfer lever is 
blocked. Thus, its lower finger 
always hooks the transfer bail 
causing a marking pulse on the 
completion of each character. 


(10) The tape feed 
pawl, Figure 3-36, advances 
the tape feed ratchet one 
tooth against the action of 
the ratchet detent roller. The 
tape feed ratchet is part of the 
tape feed wheel. The tape feed 
wheel advances the tape one 
character. The ratchet detent 
roller bears between two teeth 
on the ratchet and serves to 
hold the feed wheel and tape in 
position during the sensing 
portion of the operating cycle. 


(11) Since the clutch 
trip bail does not latch, the 
drive arm moves again to its 
upper position. In so doing, 
repetition occurs when the main 
bail swings up, and the main 
shaft starts to rotate until the 
unit runs out of tape. 


b. Stopping the Action 
The code sensing pins cannot 
differentiate between a no-tape 
condition and perforations; 
therefore, the unit operates as 
if five perforations were sensed 
and goes through the actions 
previously described. However, 
if the tape-out sensing pin 
senses that there iS no tape in 
the unit, the tape-out pin moves 
upward, lifting the swinger pad 
of the tape-out contact assembly 
and opens the clutch trip magnet 
circuit. 


(1) Since the tape- 
out contacts are in series with 
the start-stop and tight-tape 
contacts, the clutch trip magnet 
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becomes de-energized and 
releases its armature. This 
action permits the armature bail 
extension to pivot out of its 
blocking position and allows the 
main bail latchlever to be moved 
by its spring (figure 3-32). 


(2) As the main bail 
is latched, the clutch trip 
lever blocks the clutch shoe 
lever. When the clutch shoe 
lever is blocked the inertia of 
the mechanism causes the clutch 
to rotate far enough to permit 
the clutch latch to fall into 
the notch on the clutch cam 
disk. 


Cc. Clutch Operation. 
Clutch functions are discussed 


in the following paragraphs. 


(1) Clutch Engaged. 
The clutch is engaged (figure 


3-12) by releasing the low end 
of lever B. The upper end of 
lever B pivots about its ear C 
(which bears against the upper 
end of the secondary shoe) and 
moves its ear D, and the upper 
end of the primary shoe, toward 
the left until the shoe makes 
contact with the drum at point 
E. As the drum turns 
counterclockwise, it drives the 
primary shoe downward, so that 
it again makes contact with the 
drum, this time at point F. 
There, the combined forces 
acting on the primary shoe cause 
it to push against the secondary 
shoe at point G. The lower end 
of the secondary shoe then bears 
against the drum at point H. 

The revolving drum acts to drive 
this shoe upward so that it 
again makes contact with the 
drum at point I. Since the 
forces involved are multiplied 
at each suceeding step, the 
final force developed at point I 
is very great. This force is 
applied to the lug J on the 
clutch cam disk causing it to 
turn in step with the drum. The 
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Figure 3-36. Freewheeling and Tape-Out Mechanism 
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cam disk on the clutch, 
connected to the cam shaft, 
imparts a rotary motion to the 
cam assembly. 


(2) Clutch 
Disengaged. The clutch is 
disengaged (figure 3-11) by 
bringing together lug A on the 
clutch cam disk and the lower 
end of the clutch shoe lever B. 
The upper end of lever B pivots 
about its ear C and allows its 
other ear D to move toward the 
right. The upper spring then 
pulls the two shoes together and 
away from the drum. 


d. Tape Lid Operation. 


Functions of the tape lid are 
discussed in the following 
paragraphs. 


(1) Opening. When 
the tape lid release plunger, 
Figure 3-37, is pressed, the 
shaft portion of the plunger 
presses against the tape lid 
plunger bail extension causing 
the bail to pivot. MThe bail, in 
pivoting, moves its latching 
extension from under the tape 
lid latching post to swing down 
under action of its spring. 
Since the latching post is 
mounted on the tape lid behind 
the pivot point and below the 
tape guideplate, it causes the 
Main part of the tape lid to 
swing upward (open) when the 
post swings downward. 


(2) Closing. The 
tape lid is manually closed by 
pressing it down against the 
tape guideplate. As the tape 
lid is closed, the latching post 
swings up and cams the latching 
extension out of its way until 
it passes the end of the 
extension which then is pulled 
under the post, by spring 
action, latching the post and 
tape lid. 


e. Control Lever. 
Control lever functions are 
discussed in the following 
paragraphs. 


(1) RUN Position. 
To start transmission, the 
transmitter distributor unit 
must be in an idle signal line 
condition, the drive motor 
running, tape in the unit, and 
the external portions of the 
transmitter distributor circuits 
complete. Moving the control 
lever to the RUN position, 
energizes the clutch trip magnet 
by completing the circuit 
through the start-stop and 
tight-tape contact assembly. 
Thus, the contact closes to 
complete the clutch trip magnet 
circuit, energizes the magnet, 
and pulls the armature up. The 
armature bail extension then 
cams the main bail latchlever 
about its pivot post to release 
the main bail. 


(2) STOP Position. 
When the control lever is pushed 
to its center or STOP position, 
the cam surface of the lever 
cams the start-stop lever bail 
causing the bail to pivot. As 
the bail pivots, its extension 
cams the swinger pad upward on 
the start-stop contact assembly 
opening the contacts. This 
action breaks the circuit to the 
clutch magnet assembly causing 
the armature to drop to its 
unattracted (de-energized) 
position. 


(3) FREE Position. 
When the control lever is placed 
in the FREE position, the cam 
surface of the lever actuates 
the start-stop lever bail 
causing the bail to pivot. As 
the bail pivots, its extension 
moves the swinger pad on the 
start-stop assembly upward, 
opening the contacts and braking 
the circuit to the clutch magnet 
assembly. The start-stop lever 
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Figure 3-37. Tape Lid Mechanism, Bottom View 
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pushes the feed pawl and the 
ratchet detent roller away from 
the feed ratchet allowing the 
feed wheel to rotate freely. 

The start-stop lever extension 
also cams the intermediate bail 
extension arm which rotates the 
intermediate bail. The 
intermediate bail, in rotating, 
allows the spring-loaded tape- 
out pin depressor bail to 
follow. The depressor bail with 
its mechanism is mounted on a 
bracket attached to the front 
plate. The result of this 
camming action is the depressing 
of the tape-out sensing pin toa 
flush or below flush position 
relative to the tape guideplate. 
The position of the tape-out 
sensing pin allows free passage 
of the tape under the tape lid, 
Figure 3-38. 


te. Tape Conditions. 
Tape condition sensing functions 
are discussed in the following 
paragraphs. 


(1) Tight or Tangled 
Tape. A tight or tangled tape 


raises the tight-tape bail arm, 
Figure 3-39. The bail pivots 
and its extension cams the 
tight-tape intermediate arm 
assembly to which the tight tape 
arm is attached. When the arm 
assembly is cammed, the 
associated tight-tape arm lifts 
the swinger on the start-stop, 
tight-tape contact assembly up 
(figure 3-39), opening the 
clutch trip magnet circuit, 
cauSing transmission to stop. 


(2) Tape-Out Sensing 
Pin. The tape-out sensing pin 


(figure 3-36) is to the right 
and slightly forward of the five 
aligned tape sensing pins. When 
the tape-out sensing pin is ina 
depressed position, the circuit 
is closed, and the unit . 
transmits. Thus, with tape in 
the unit and the tape lid down, 
the tape holds the tape-out pin 
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in a depressed position and the 
circuit is complete. When no 
tape is present, the tape-out 
sensing pin thrusts up intoa 
hole provided in the tape lid. 
The rising of the pin opens the 
tape-out assembly contacts, 
which opens the clutch magnet 
circuit, and transmission stops. 


3-12. ELECTRICAL CIRCUITS. ASR 
electrical circuits are shown in 
schematics and wiring diagrams 
included in Chapter 5, 
Troubleshooting. 


3-12.1 MOTOR UNITS. 
units that provide 
electromechanical rotating 
motion for operating various 
teletypewriter apparatus are of 
two basic types; synchronous and 
series governed. Both types are 
self-contained motor units, with 
characteristics adaptable for 
use with standard power sources. 
The synchronous type motor units 
are available in miniature (25 
millihorsepower), standard, and 
heavy duty ratings. These motor 
units must be operated from a 
standard, single-phase, 
regulated power source with 
specifications as listed in 
Table 1-1. The series governed 
type motor unit is available in 
standard and heavy duty 
horsepower ratings and may be 
operated from regulated or 
unregulated, standard, single- 
phase power sources, or dc 
(direct current). The series 


The motor 


‘governed type motor unit is also 


available for operation with 
48 volts dc only. 
Specifications are given in 
Table 1-1. 


a. Standard and Heavy 


Duty Synchronous Motor Units. 
The standard and heavy duty 


synchronous motor units, Figure 
3-40, consists of a two-pole 
wound stator and two end shields 
that support a ball bearing 
rotor. A combination handwheel 
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Figure 3-39. Start-Stop and Tight-Tape Switch Mechanism 
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and fan (new style handwheel 
(figure 3-40) and fan is made of 
plastic) is mounted on the motor 
shaft, and two fans are mounted 
at each end of the rotor within 
the end shields. The opposite 
end of the shaft contains a 
tapped hole for mounting the 
driving gear. A motor starting 
relay, starting capacitor, and 
thermostatic cutout switch are 
mounted in a compartment of the 
motor mounting bracket. The 
thermostatic cutout switch, 
which is reset manually, 
protects the motor winding from 
excessive current drawn by the 
motor. The smotor is supported 
by resilient mounts which are 
part of the end shields and 
which are held in place by 
straps attached to the mounting 
bracket. The resilient mounts 
tend to reduce the transmission 
of vibration from the motor to 
the driven associated apparatus. 
Variations of the standard and 
heavy duty synchronous motor 
units include: 3600-rpm, 
60-Hertz units, and 3000-rpm, 
50-Hertz units, operation; 
1/20-horsepower rating; 
replacement of the fan with a 
gear to reverse the direction of 
rotation for such applications 
as the high speed punch unit. 
Some standard and heavy duty 
synchronous motor units have the 
start relay and start capacitor 
held in position with springs by 
hooking the ends of the spring 
through the projections in the 
sides of the mounting bracket. 


b. Series Governed 
Motor Units. The series 
governed motor units, Figure 
3-41, typically consist of a 
motor, speed regulator 
(governor) protective and 
control devices, and a mounting. 
The 1/20-horsepower series 
governed motor unit (ac/dc and 
ac only) consists of a series 
type motor, speed governor, 
motor mounting bracket, and a 
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housing for the governor 
resistors and spark suppression 
Capacitor. The governor is 
mounted on an extension of the 
armature shaft and includes a 
fan that circulates air through 
the motor. The opposite end of 
the shaft contains a tapped hole 
for mounting the driving gear. 
Targets for speed checking 
purposes are provided on the 
governor cover. The motor is 
mounted by means of resilient 
mounts at each end shield that 
are fastened to the mounting 
bracket by straps. The ac only 
motor unit is furnished with a 
bidirectional switch controlled 
governor. A variation of the 
1/20-horsepower series governed 
motor unit described above is 
available with electrostatic 
shielding and RFI noise 
suppression. Variable speed 
(ac/dc and ac only) 1/20- 
horsepower motor units are 
Similar to the units described 
above but have a gear 
arrangement permitting changing 
the motor speed manually while 
the motor is in operation. The 
ac only motor unit is furnished 
with a bidirectional switch 
controlled governor. The 1/15- 
horsepower motor units (ac/dc 
and ac only) are similar to the 
mits described above but are 
equipped with electrostatic 
shielding and radio frequency 
noise suppression. The ac only 
motor unit is furnished with a 
bidirectional switch controlled 
governor. 


3-12.2 TYPING UNIT. The 
following paragraphs describe 
the function and operation of 
the typing unit used in the ASR 
set. Reception and printing 
functions are accomplished by 
mechanisms in the typing unit. 
The basic function of the typing 
unit, Figures 3-42 and 3-43 is 
to record in page-printed form 
information received from a 
Signal line in the form of a 
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Figure 3-41. Typical Series Governed Motor Unit 
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Figure 3-42. Typing Unit Model 28 (Friction Feed), Front view 
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Figure 3-43. typing Unit Model 28 (sprocket Feed), Left Front View 
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signaling code cambination which 
represents characters or 
functions. Character 
representations, or graphics, 
are the alphabetic, numeric, or 
symbol intelligence equivalent 
of the input code combinations. 
Function representations are the 
coded equivalent of non-typing 
operations auxiliary to 
reception of the graphics, such 
as line-feed, carriage return, 
or Signal bell. The typing unit 
translates these electrical code 
combinations into mechanical 
motions which imprint the. 
message or initiate the 
indicated function, such as 
line-feed, carriage return, or 
Signal bell. Printing is 
accomplished through an inked 
ribbon upon paper rolled around 
a horizontal stationary platen 
while the type and printing 
mechanism move from left to 
right across the page. All 
operations of the typing unit 
are performed automatically in 
response to input signal code 
combinations. A few local off- 
line functions such as line-feed 
or carriage return may be 
initiated independently of the 
signal line from the local 
keyboard or base mechanism. 
Speed in wpm is roughly one- 
sixth of the opm. The typing 
mit is designed to operate at 
60, 75, 100, or 107 wpm, 
depending on the gear ratio used 
on associated equipment. Rotary 
mechanical motion for its 
operation, and information in 
the form of the signaling code, 
come from external sources. A 
front plate and side plates 
provide mounting facilities for 
the various assemblies and 
mechanisms that make up the 
unit. A signal applied to the 
selector magnets initiates 
operating sequences. The 
application of voltage to the 
stunt box and to various 
switches and controls is 
dependent upon external 
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circuitry and associated 
equipment. With the main shaft 
under power (associated 
equipment main power supply on), 
the typing unit is described as 
running closed when a steady 
current (marking) condition is 
maintained in the signal line 
and no signal intelligence is 
received. It is described as 
running open when a no current 
(spacing) condition is 
maintained through an 
interruption in signal line 
current. 


a. General. The 
friction feed typing unit 
(figure 3-42) and the sprocket 
feed typing unit (figure 3-43) 
are essentially identical. They | 
differ only in the paper feeding 
mechanisms. The following 
description of the operation 
applies to both units, 
differences will be pointed out 
in the following chapters. The 
relationship of the operating 
mechanism of the ASR Model 28 
typing unit are illustrated in 
Figure 3-44, Rotary motion from 
the intermediate gear mechanism 
of an associated base is applied 
to the main shaft. The shaft 
turns constantly as long as the 
associated unit is under power. 
A signal is applied to the 
selector magnets initiating 
operating sequences. The 
application of voltage to the 
stunt box and to various 
switches and controls is 
dependent upon external 
circuitry and associated 
equipment. 


b. Signaling Code. The 


signaling code combinations are 
applied to the selecting 
mechanism through a cable 
connector located just above the 
selector magnets. The start 
pulse (spacing) of each code 
combination permits the start 
lever to fall to the rear behind 
the magnet armature ard rotate 
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Figure 3-44. Typing Unit Model 28, Schematic Diagram 
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> to trip the selector cam clutch. 
- fhe range finder mechanism 
“(figure 3-10) permits adjustment 
-of the angular relationship of 
the trip-off point to the 
optimum quality incoming line 


- signal. Information is received 
by the typing unit in the form 


sof a 7/42 unit start-stop 
“Signaling code (figure 3-3) in 
«which each character (graphic) 


- or function is represented by a 


4, intervals. 


“sequential combination of 


-current and no-current time 
Intervals during 
which current flows in the 
-signal circuit are referred to 
-as marking, and those in which 
‘no current flows are spacing. 
Every combination includes five 
_pulses (also referred to as 
“Jevels) that carry the 
telligence, each of which may 
be either marking or spacing. 

‘oO ensure synchronization 
between the transmitting and 
4receiving equipment, a start 
pulse which is always spacing is 
,added at the beginning of each 
combination of intelligence 
pulses, and a stop pulse which 
‘is always marking is added at 
che end. The code 
representation for the graphics 


.R and Y¥ are shown in Figure 3-4. 
-¥in these combinations, alternate 


‘imarking and spacing conditions 


_-\for the intelligence pulses are 


‘required. In different 


- lsignaling codes used with 


Model 28 teletypewriter 
_jequipment, the length of the 


‘stop pulse May vary. For 


example, in the code shown in 


. other pulses. 


Figure 3-3, the length of the 


stop pulse is 1.42 times the 
Thus, the 
transmission of a graphic 
requires 7.42 units of time. It 
is therefore said to have a 7.42 
unit transmission pattern. The 
stop pulse may be equal in 
duration to the other pulses in 
some applications, in which case 
the transmission code would have 
a 7.0 unit transmission pattern. 
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The total number of permutations 
of a five-level (five cs 
intelligence pulses) code is two 
to the fifth power, or 32. To 
accommodate more than 32 
graphics, a LETTERS-FIGURES 

shift is designed into the 
typing unit. This is similar to 
the lower and upper case of a 
typewriter and permits each code . 
combination, excluding the two 
used to shift the equipment, to 
represent two characters. A 
typical character arrangement is. 
shown in Figure 3-3. The black 
circles represent marking / 
pulses, the blank squares 

spacing pulses. When the 

LETTERS code combination (12345) | 
is transmitted, it conditions 

all typing units connected to 

the circuit to print, at the 
receipt of all following code 
combinations, the characters in 
the LETTERS (lower case) line on 
the chart. Similarly, when the 
FIGURES code combination (12-45) , 
is transmitted, it conditions 

the typing units to print the 
character or perform functions 

in the FIGURES (upper case) line. 
on the chart. 


A 


Cc. Main Shaft. Motive 
power for the main shaft is nae 
applied to the driven gear oh 
centrally located on the shaft, 
Figure 3-45. The main shaft 
rotates at the output speed of 
the intermediate gear assembly.:: 
Six all-steel internal expansio 
clutches convert the rotary 
motion of the main shaft to the 
linear mechanical requirements 
for operation of the 
teletypewriter set. The 
clutches rotate with the main 
shaft when engaged and do not 
rotate when disengaged 
(latched). From left to right 
in their installed position on 
the main shaft, the clutches 
control the type box, line-feed, 


spacing, function, code bar, and 


selecting mechanism. 
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d. Selector Cam-Clutch.- 


. The selector cam-clutch, and all 
* clutches are driven by the main 


shaft (figure 3-45). ‘The 
selector cam-clutch converts the 
incoming signal into mechanical 
marking Or spacing equivalents 
of each pulse in the signal 
code. A cam on the selector 
cam-clutch engages a code bar 


‘clutch when a signal combination 


has been translated and locked 
in a mechanical arrangement in 
the selecting mechanism. 


e. Code_ Bar Clutch. The 
code bar clutch initiates 
mechanical actions which 
position the code bars in 
patterns determined by the 
selecting mechanism (marking- 
left, spacing-right), and 
condition the typing unit for 


.type box positioning, function 


selection and printing. A cam 
operated by the code bar clutch 


»actuates the function clutch and 


type box clutch trip: mechanism. 


f. Function Clutch. The 
function clutch controls the 
function bail and the stripper 
bail. The function reset bail 
allows transfer of intelligence 
from the code bars to the 


_function mechanism and, upon 


receipt of a function code, 
operates the function linkage or 
switch or the contact relating 


,to the input signal code. The 


stripper bail resets selected 
function mechanisms. When the 
input signal calls for the 
carriage return function, direct 
mechanical linkage between the 
stunt box and the spacing 
mechanism initiates this 
function. When the input signal 
calls for line-feed, the 
function mechanism trips the 
line-feed mechanism, thus 
engaging the line-feed clutch, 
refer to Figure 3-45. 


Gg. Line-Feed Clutch. 
The line-feed clutch operates 
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mechanical linkages which 
advance the paper one or two 
spaces by rotating the platen. 
On units so equipped, the page 
feed-out mechanism also operates 
the line-feed clutch trip 
mechanism. The line-feed clutch 
is fully covered in paragraph 
3-12.3c. 


h. Code_ Bar Mechanism. 
The’ code bar mechanism (see 
paragraph 3-12.5b) and the code 
bar clutch operate in 
combination to trip the type box 
clutch. When the type box 
clutch is tripped, it initiates 
mechanisms involved in vertical 
positioning of the type box, 
horizontal type box positioning, 
ribbon-feed and printing. The 
Main rocker bail provides power 
from the type box clutch (driven 
by the main shaft, see figure 
3-45) and code bars determine 
the specific application of that 
power required for each input 
Signal code combination 
representing a graphic. A cam 
plate on the main rocker bail 
trips the spacing clutch stop 
mechanism to engage the spacing 
clutch, except when spacing is 
suppressed. 


is Spacing Clutch and 
Mechanism. The spacing clutch 


and mechanism is covered fully 
in paragraph 3-12.3c. 


j- Type Box. The type 


box is positioned by the 
printing and spacing mechanisms 
in relation to intelligence set 
up in the code bars. It 
presents a single graphic in 
printing position for each 
operating cycle. To prevent 
printing during a function 
selection, the type box is 
positioned to present a vacant 
type-pallet position. At the 
proper moment and the type box 
locked in printing position, a 
spring loaded print hammer is 
released to tap the selected 
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type pallet sharply against the 
inked ribbon and the paper. A 
clearly imprinted graphic 
character corresponding to the 
input signal code combination 
results. At the same time, the 
printing mechanism trips the 
spacing clutch to move both the 
type box and the print hammer to 
the next horizontal printing 
position to the right. 


3-12.3 DISTRIBUTION OF MOTION. 
Refer to Figure 3-45. The 
following paragraphs describe 
the distribution of motion and 
power to various components of 
the typing unit. 


a. General. The main 
shaft with its various cams, 
clutches and eccentrics is 
located in the lower rear 
portion of the typing unit. It 
is supported between the two 
side frames by ball bearings. 
The main shaft extends across 
the full width of the typing 
unit. Centrally located on the 
shaft are two driving gears. 
The larger gear meshes with the 
intermediate gear mechanism of 
the associated base or keyboard 
base to transmit the power from 
the motor to the typing unit. 
The smaller gear drives the 
signal generator mechanism of an 
associated keyboard base. 


; b. Main Shaft. Power 
take-off from the constantly 
rotating main shaft, Figure 
3-45, is controlled by six 
clutches, each of which, when 
tripped (engaged or disengaged) 
drives its associated mechanism. 
From the right end of the shaft, 
these clutches may be identified 
as the selector clutch (with cam 
sleeves), the code bar clutch, 
the function, spacing, line-feed 
and the type box clutch. The 
clutches are tripped in the 
following sequence: 


(1) Selector clutch, 


one-stop clutch. 


(2) Code bar clutch, 


one-stop clutch. 


(3) Function clutch, 


one-stop clutch. 


(4) Type box clutch, 
one-stop clutch. 


(5) Spacing clutch, 
three-stop clutch. 


(6) lLine-feed 
clutch, three-stop clutch. 


The type box and spacing clutch 
engagement may be suppressed 
under certain operating 
conditions, and the line-feed 
clutch is operative only upon a 
specific set of input signal 
code combinations. The spacing 
and line-feed clutches are 
three-stop clutches, Figure 
3-46, each permitting their 
associated mechanism to operate 
through one-third of a 
revolution of the main shaft. 


Ce One-Stop Clutches. 
The clutch drums are attached to 


and rotate with the main shaft 
(figure 3-45). In the 
disengaged position, as 
illustrated in Figure 3-47, the 
clutch shoe does not contact the 
drum, and the shoes and cam disk 
are held stationary. BY moving 
the stop arm, as illustrated in 
Figure 3-48, toward the rear of 
the typing unit, away from the 
clutch and releasing the stop- 
lug A and the lower end of the 
shoe lever B, the clutch will 
become engaged. The upper end 
of the lever B pivots about its 
ear C, which bears against the 
upper end of the secondary shoe. 
This moves the ear D and the 
upper end of the primary shoe 
toward the left until the shoe 
contacts the notched inner 
surface of the rotating drum at 
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Figure 3-47. One-Stop Clutch, Disengaged 
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Figure 3-48. One-Stop Clutch, Engaged 


point E. The drum turning 
clockwise drives the primary 
shoe downward so that it again 
makes contact with the drum at 
point F. At this point, the 
combined forces acting on the 
primary shoe causes it to push 
against the secondary shoe at 
point G. The lower end of the 
secondary shoe then bears 
against the drum at point I. 

The forces involved are 
multiplied at each of the 
preceding steps. The total 
force is applied through the 
shoes to lug J on the clutch cam 
disk, the disk and attached cam, 
turn in unison with the drum. 
Disengagement is affected when 
the lower end of the shoe lever 
B strikes the stop arm. Lug A 
and the lower end of the shoe 
lever are brought together as 
illustrated in Figures 3-47. 

The upper end of lever B pivots 
about its ear C and permits its 
other ear D to move toward the 
right. The upper spring then 
pulls the two shoes together and 
away from the drum. The 
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latchlever seats in the indent 
in the cam disk, and the cam is 
held in its stop position until 
the clutch is again engaged. 


d. Three-Stop Clutches. 
The spacing and line-feed clutch 


both have three sets of lugs 
equally spaced about their 
periphery. The action is as 
described for the one-stop 
clutch, but the clutch is 
permitted to rotate through only 
one-third revolution before the 
stop lever and latchlever stops 


its action. 


3-12.4 SELECTION. The following 
paragraphs describe the function 
and operation of the selector 
mechanism. 


a. General. The 
selecting mechanism consists of 
two magnet coils, an armature, a 
selector cam clutch, and 
associated levers, arms, bails 
and slides necessary to convert 
the electrical pulses of the 


start-stop code to the 
mechanical arrangement which 
govern the character to be 
printed and the function to be 
performed. 


b. Selector Mechanism. 
The selector cam-clutch, 
described in paragraph 3-12.2d 
comprises, from right to left as 
illustrated in Figure 3-45, the 
clutch, the stop arm bail cam, 
the fifth, fourth, and the third 
selector lever cams, the cam for 
spacing and marking locklevers, 
the second and first selector 
lever cams, the pushlever reset 
bail cam, and the code bar 
clutch trip cam, Figures 3-10 
and 3-49. A selecting mechanism 
(figure 3-10) translates the 
Signaling code combination into 
corresponding mechanical 
arrangements which control code 
bars in a code bar mechanism. 
It includes a two-coil magnet 
that connects in series with the 
external signal line. The coils 
May be wired in either series or 
parallel to accommodate 0.020- 
ampere or 0.060-ampere line 
currents. A range finder is 
used to refine the mechanical 
orientation of the selector to 
the signaling code. The 
Signaling code combinations are 
applied to the selecting 
mechanism through a cable 
connector located just above the 
selector magnets. The start 
pulse (spacing) of each code 
combination permits the start 
lever to fall to the rear behind 
the magnet armature, and rotate 
to trip the selector cam clutch. 
The range finder mechanism 
permits adjustment of the 
angular relationship of the 
trip-off point to the optimum 
guality incoming line signal. 
The selector cam clutch, driven 
by the main shaft, converts the 
incoming signal into mechanical 
marking or spacing equivalents 
of each pulse in the signal 
code. A cam on the selector cam 
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clutch engages the code bar 
clutch when a signal code 
combination has been translated 
and locked in a mechanical 
arrangement in the selecting 
mechanism, 


Cc. Selecting Cam-Clutch 


and Trip Assembly. The function 
of the selector cam clutch, 


selector mechanism, and trip 
assembly is described in 
paragraph 3-7. 1a. 


3-12.5 ORIENTATION. Orientation 
or range finder adjustment 
(figure 3-10) is covered in 
paragraph 3-7.1d. 


a. Positioning the Code 
Bars. The code bar mechanism is 


illustrated in Figure 3-50. The 
character printed or the 
function performed by the typing 
unit is basically determined by 
the code bar mechanism which 
translates the input signal 
intelligence into mechanical 
form, and is then transmitted 
from the selecting mechanism 
pushbars. The code bars are 
positioned by code bar shift- 
bars which move to the left for 
Marking and to the right for 
spacing. The shiftbars, 
positioned to the rear for 
marking and forward for spacing, 
are pushed into marking position 
by selected pushbars through a 
mechanical linkage, intermediate 
arms and transfer levers, refer 
to Figure 3-51. Power to 
position the selected code bar 
levers, and the related code 
bars is supplied by the code bar 
clutch. The code bar clutch is 
engaged by its cam on the 
selector cam clutch. 


b. Code Bar Operation. 
Each selector pushlever has an 


associated intermediate arm, 
transfer lever and code bar 
shift bar. In addition, there 
is a common transfer lever with 
its code bar shiftbar. When a 
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Figure 3-49. Pushlever Reset Bail Cam, Right Front View 


3-84 


; NAVELEX 0967-LP-625-5010 


REAR CODE BAR 
SHIFT LEVER 


RNS OR MER 


FRONT CODE BAR 
SHIFT LEVER 


CODE BAR : 
SHIFT BARS 


OT YS ARIS 2, IE SURAT OREM ES ET 


TRANSFER 
LEVERS 
ec INTERMEDIATE 
( ARMS 


SHIFT LEVER 


LINK 

SHIFT LEVER 

DRIVE ARM 
SHIFT LEVE 
DRIVE SHAF 
: Figure 3-50. Code Bar Mechanism, Right Front View 
. “3-85 
i 


NAVELEX 0967-LP-6 25-5010 


CODE BARS~ 


CODE BAR 


SHIFTBARS 


boutieatiiicndilientiedtiendiadt | 


Figure 3-51. 


pushlever is toward the rear 
(Spacing) its associated 
intermediate arm and transfer 
lever are pulled toward each 
other by a spring. The upper 
end of the transfer lever is 
held forward (spacing), holding 
the code bar shiftbar in spacing 
position. When a pushlever is 
moved forward (marking), it 
rotates the intermediate arm 
counterclockwise, positioning 
the transfer lever to the rear 
(marking) and holding the code 
bar shiftbar in marking 
position. The common transfer 
lever (third from left, 
operating the common code bar, 
third from bottom) has an 
extension which passes behind 
the number 1 and 2 transfer 
levers. There is no connection 
_ between the common transfer 
lever and the selecting 
mechanism, but when either the 
number 1 or number 2 pushbar is 
selected, the associated 
transfer levers position the 
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Code Bar Shiftbar Positioning, Top View 


common code bar shiftbar to the 
rear (marking). The right ends 
of these code bars determine 
vertical positioning of the type 
box. Refer to Figures 3-50, 
3-51, and 3-52. As the selector 
cam-clutch completes its 
revolution, the trip shaft 
operating lever rides to the 
peak of the code bar clutch trip 
cam. This causes the shaft to 
tum slightly (counterclockwise, 
viewed from the right) to move 
the code bar clutch trip lever 
away from the clutch stop-lug 
and engage the clutch. Rotation 
of the clutch operates an 
eccentric and the shift lever 
drive link. The drive link 
moves two code bar shift levers 
in a scissors like action, the 
front lever moving to the left, 
the rear lever moving to the 
right. Any code bar shiftbar in 
marking position (left) during 
the previous operating cycle is 
moved to spacing position 
(right) by the forward shift 
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Figure 3-52. Vertical Arrangement of Code Bars, Front View 


( lever, unless the transfer lever Cc. Code_ Bar Arrangement. 
ae is once again holding that bar A total of nine code bars in 
to the rear (marking). The rear marking (left) or spacing 
; shiftbar, as it moves to the (right) position convey 


left (figure 3-51), carries with mechanically translated signal 
it any code bar shiftbar held in intelligence to the typing and 
the marking position, completing function mechanism. The code 
the transfer of intelligence bars are arranged from top to 
from the selecting mechanism to bottom as follows: 

the code bars. At the end of 


one revolution, the code bar Suppression, No. 4 
clutch trip lever strikes the No. 1 
. clutch shoe lever. Inertia of No. 5 
‘ the cam disk assembly causes it No. 2 
: to continue to turn to permit No. 3, common, 
7 the latchlever to drop into the zero (0) 
; indent in the cam disk, and the and LETTERS- 
; clutch is held disengaged. The FIGURES 
r code bars, code bar shiftbars shift (S). 
| and shift levers are held in the 
selected position, but the d. Positioning the Type 
| transfer levers and intermediate Box. All of the characters 
arms are free to position the (graphics) that may be printed 


shiftbars forward or to the rear by the typing unit are formed by 
in response to new input signal type pallets which are arranged 
( intelligence from the selector. in a type box. The type box is 
— mounted in a carriage from which 
it may be removed for cleaning 
or replacement. In order to 
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print any selected character, 
the type box carriage is so 
positioned that the character on 
the pallet is directly over the 
desired location on the paper. 
Since the pallets are arranged 
in four horizontal rows and 
sixteen vertical rows, it is 
necessary to position the type 
box carriage both horizontally 
and vertically. Refer to Figure 
3-53. The type box carriage 
rides on rollers over a track 
which is moved vertically for 
positioning in that particular 
plane. The carriage is 
positioned horizontally on its 
_track by the oscillating rail 
slide and type box carriage 
link. The slide rides the 
oscillating rail and is clamped 
to the rear section of the upper 
draw-wire rope. The link 
provides a flexible connection 
to permit the type box carriage 
to follow both the vertical 
movement of the type box 
carriage track and the 


LETTERS 
— 


LEFT 


__RIGHT 


horizontal movement of the 
oscillating rail slide. The 
lower right rear end of the 
upper draw-wire rope is fastened 
to the spacing drum. From this 
point, it passes part way around 
the spacing drum, upward and 
around the right rail pulley and 
downward to the spring drum. 
After passing part way around 
the spring drum, the upper draw- 
wire rope is doubled backward 
around it and passes upward to 
the left printing carriage rail 
pulley over to the right 
printing carriage rail pulley, 
and downward to the spacing drum 
to which it is again fastened. 
The lower draw-wire top is 
fastened at its left end to the 
spring drum and, at its right 
end, to the spacing drum. [It 
acts in opposition to the upper 
draw-wire rope and holds the two 
drums in phase, Figure 3-54. A 
tensioning pulley rides the 
underside of the lower draw-wire 
rope, to take up any slack which 
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Figure 3-53. Typical Type Box Pallet Arrangement 
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Figure 3-54. Draw-Wire Rope and Drums, Front View 
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May occur due to stretching of 
the upper and lower draw-wire 
ropes. The oscillating rail is 
supported by pivoted arms at 
each end. These arms which 
extend downward are pivoted on 
the typing unit frame at their 
lower ends. Thus, the 
oscillating rail and draw-wire 
rope that it carries with it may 
be shifted to the left or right 
with no change in position 
relative to each other. The 
oscillating rail shift slide and 
two oscillating rail shift links 
are used to accomplish the 
horizontal positioning of the 
oscillating rail and also 
connect it with the oscillating 
rail shift slide. The links are 
pivoted and are such a length 
that only one at a time may be 
fully extended. 


e. LETTERS-FIGURES 
Shift. Refer to Figure 3-55. 
Mechanical limitations restrict 
the selection from the type box 
pallets to four horizontal rows 
and eight vertical rows. Witha 
total of sixteen vertical rows 
in the type box, it is necessary 
to determine which of two 
fields, LETTERS (left half of 
type box) or FIGURES (right half 
of type box) will be presented 
for printing. To accomplish 
this, a special non-printing 
signal combination is used for 
each shift operation. Upon 
receipt of the LETTERS or 
FIGURES shift signal, mechanisms 
provided in the stunt box 
initiate the shifting operation. 
This, as are other non-printing 
operations, is described under 
Functions. The operation of the 
mechanisms that perform the 
actual shifting of the type box, 
however, are described below. 
The lowermost code bar, 
designated S, contains a pin 
near its right end that projects 
upward to permit engagement with 
the stunt box. The code bar is 
positioned to the left (the 
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FIGURES position) or to the 
right (the LETTERS position). A 
slotted extension of the S code 
bar engages a tongue from the 
right end of the LETTERS-FIGURES 
shift slide and causes it to 
follow the S code bar movements. 
Pins at the end of the shift 
slide serve as lower guides for 
the right and left shift link 
breaker slides. Pins which 
project from the front plate 
serve as upper guides and pivot 
points. The main bail has left 
and right breaker slide bails 
mounted on its ends. Upon 
receipt of the signal code for 
the LETTERS shift operation, the 
shift slide is moved to the 
right (figure 3-55). This 
positions the left shift link 
vertically with its lower end 
over the left breaker slide 
bail. The right breaker slide 
is positioned such that its 
lower end is to the right of the 
right breaker slide bail. As 
the main bail moves upward, the 
right breaker slide bail clears 
the right breaker slide, but the 
left breaker slide bail engages 
the left breaker slide and moves 
it upward. As a result of this 
action, the left oscillating 
Yail shift links open and the 
oscillating rail is permitted to 
be moved to the right. This 
action presents the LETTERS 
field in line for printing. In 
a Similar manner, when the 
signal code for the FIGURES 
shift is received, the right 
oscillating rail shift links are 
opened, the oscillating rail 
shifts to left, and the FIGURES 
field of the type box is in line 
for printing. 


f. Vertical Positioning. 
Refer to Figure 3-56. The 


selection of the various 
characters from the four 
horizontal rows and eight 
vertical rows in either field 
(FIGURES or LETTERS) and the 
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CODE BAR CLUTCH CAM 


printing of those characters 
take place as follows: 


(1) The number 1 and 
number 2 code bars determine the 


selection of the horizontal row. 


The number 3 code bar determines 
whether the selection is to be 
made from the left four vertical 
rows or the right four vertical 
rows (in either the FIGURES or 
LETTERS field). The number 4 
and number 5 code bars determine 
the selection of one row from 
the four vertical rows 
predetermined by the number 3 
code bar. 


(2) Four code bars 
(longer than the others) extend 
through the right code bar 
bracket and serve as stops for 
the right vertical positioning 
levers (figure 3-56). They are 
(from top to bottom) the 
suppression, number 1, number 2, 
and common code bars. Notches 
are arranged in the left ends of 
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‘these code bars so that the left 


side vertical positioning levers. 
are stopped, in each case, by 
the same bar that blocks the 
right side levers. After all 
code bars have been positioned 
by the code bar positioning 
mechanism, the code bar clutch 
cam follower arm and its roller, 
in traversing the sloping indent 
on the code bar clutch cam, 
rotates the clutch trip lever 
shaft. As the shaft turns, it 
first causes the function 
Clutch, Figure 3-57. the type 
box clutch trip arm to engage 
its trip lever and release the 
type box clutch. When the type 
box clutch completes its 
révolution, it is disengaged by 
its trip lever and latchlever in 
the same manner as was the code 
bar clutch. During its 
rotation, the type box clutch 
operates a drive link and a 
bracket to cause the main rocker 
shaft to oscillate. This, in 
turn, through its left and right 


TYPE BOX CLUTCH 
LATCHLEVER 


TRIP LEVER 
TYPE BOX 
. CLUTCH 


CLUTCH TRIP 
LEVER SHAFT 


Clutch Trip Mechanism, Right Rear View 


TYPE BOX CLUTCH 


NAVELEX 0967-LP-625-5010 


brackets and the main side drive 
links, extends the motion to the 
vertical positioning levers 
(figure 3-56). These levers are 
driven upward until they strike 
a projecting code bar, which 
causes them to buckle. The type 
box carriage track is mounted 
between the vertical positioning 
levers, and its vertical motion 
is controlled by them. 


(3) When the 
number 1 and number 2 code bars 
are toward the right (spacing), 
the common code bar is also 
toward the right, where it 
blocks the vertical positioning 
levers. The top row of pallets 
in the type box are then in line 
for printing. When the number 1 
code bar is toward the left 
(marking) , the common code bar 
is toward the left. If the 
number 2 code bar is toward the 
right (spacing), it blocks the 
vertical positioning levers, and 
the second row of pallets (from 
the top) are then in line for 
printing. When the number 1 
code bar is toward the right 
(spacing), and the number 2 code 
bar is toward the left 
(marking), the common code bar 
is toward the left. The 
number 1 code bar blocks the 
vertical positioning levers and 
the third row of pallets is in 
line for printing. When both 
the number 1 and number 2 code 
bars are to the left (marking), 
the common code bar is also to 
the left. The suppression code 
bar blocks the vertical 
positioning levers, and the 
fourth (bottom) row of pallets 
in the type box are then in line 
for printing. At each of the 
four levels at which the 
vertical positioning levers may 
be stopped, they are locked 
momentarily by locklevers 
controlled by the main side 
lever follower arms. 
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g- Horizontal 
Positioning. A bracket attached 
to the main rocker shaft applies 
a vertical motion to the main 
bail by means of two main bail 
links as illustrated in Figure 
3-58. Fastened to each end of 
the oscillating rail shift slide 
are pivoted, buckling type drive 
links which extend downward to 
each end of the main bail. As 
the main bail moves downward 
under driving force of the type 
box clutch, the left shift slide 
links, if not buckled, will try 
to shift the oscillating rail 
Slide drive links toward the 
right, while the right slide 
Grive links, if not buckled, 
will try to shift the 
oscillating rail shift slide 
links to the left. When the 
number 3 code bar is shifted 
toward the left (marking), the 
horizontal motion reversing 
slide is shifted toward the left 
by the reversing slide shift 
lever, and is held there by 
detent levers. A bracket near 
the right end of the reversing 
Slide will then make contact 
with the right shift slide drive 
links and cause them to buckle. 
As the main bail is driven 
downward, the unbuckled left 
shift slide drive links will 
start to shift the oscillating 
rail shift slide toward the 
right. This will position the 
type box so that the characters 
to be printed will be located in 
the left half of the FIGURES or 
LETTERS field. In a. similar 
manner, when the number 3 code 
bar is shifted toward the right 
(spacing), the horizontal motion 
reversing slide is also shifted 
toward the right by the shift 
lever and is held there by the 
detent levers. A bracket near 
the left end of the horizontal 
motion reversing slide will then 
make contact with the left shift 
slide drive links and they will 
buckle. As the main bail is 
driven downward, the unbuckled 
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right shift slide drive links 
will start to shift the 
oscillating rail shift slide 
toward the left. This positions 
the type box so that the 
characters to be printed will be 
located in the right half of the 
FIGURES or LETTERS field. 


(1) After 
determination of the field 
(FIGURES or LETTERS) and the 
group of vertical rows in which 
the characters to be printed are 
located, the number 4 and the 
number 5 code bars operate three 
horizontal motion stop slides to 
determine the row in that group 
in which the character is to be 
found, Figure 3-59. A wedge 
shaped horizontal positioning 
locklever which is pulled 
downward by the main bail 
through a yield spring bears 
against the horizontal 
positioning locklever arm. This 
arm drives the oscillating rail 
shift slide in the direction in 
which it was started (by the 
number 3 code bar selection) 
until one of two decelerating 
slides, which are mowted on the 
oscillating rail shift slide, 
strikes an unselected horizontal 
motion stop slide. A camming 
surface on the unbuckled shift 
Slide drives the decelerating 
slide and causes the drive links 
to buckle. The oscillating rail 
shift slide comes to rest when 
it strikes the blocked 
decelerating slide. This, in 
turn, ends the downward 
excursion of the locklever, and 
the yield spring extends until 
the main bail reaches the lowest 
point of its oscillation. As 
the main bail returns upward, it 
centers the ocillating rail 
shift slide. It is during this 
time that the horizontal motion 
stop slides are positioned for 
the selection of the next 
character. The number 4 and 
number 5 code bars each operate 
a code bar bail bellcrank. 
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Each, in turn, moves a 
horizontal motion stop slide 
toward the front (marking) or 
toward the rear (spacing) 
(figure 3-59). A third (common) 
stop slide (spring tensioned 
toward the rear) is located 
between the upper and lower stop 
Slides. These slides have 
projections which pass across 
the front edges of these slides 
(figure 3-58). Each stop slide 
is of a different length. The 
common stop slide, which is the 
longest stop, has an additional 
stop on its shank, so that it 
serves as the shortest stop when 
all the slides are moved 
forward. The upper slide is the 
second longest stop (operated 
from number 4 code bar), and the 
lower slide (operated from the 
number 5 code bar) is the third 
longest stop. 


(2) When both the 
number 4 and number 5 code bars 
are moved toward the right 
(spacing), their respective 
horizontal motion stop slides 
are toward the rear. The 
oscillating rail shift slide is 
moved to the right or left of 
its central position (determined 
by the number 3 code bar) until 
it is stopped by one end of the 
common horizontal motion stop 
slide. This positions the first 
vertical row (right or left of 
the center of the FIGURES field 
of the LETTERS field) in line 
for printing. When the number 4 
code bar is toward the right 
(spacing), and the number 5 code 
bar is toward the left 
(marking), the lower and the 
common stop slides are toward 
the front, and the upper stop 
slide is toward the rear. The 
oscillating rail shift slide is 
moved to the right or left of 
its central position until it is 
stopped by one end of the upper 
stop slide. This positions the 
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FIGURES field or the LETTERS 
field) in line for printing. 
When the number 4 code bar is 
toward the left (marking) and 
the number 5 code bar is toward 
the right (spacing), the upper 
and the common stop slides are 
toward the front and the lower 
stop slide is toward the rear. 
The oscillating rail shift slide 
is moved toward the right- or 
left of its central position 
until it is stopped by one end 
of the lower stop slide. This 
positions the third vertical row 
(right or left of the center of 
the FIGURES field or the LETTERS 
field) in line for printing. 


(3) When both the 
number 4 and the number 5 code 
bars are toward the left 
(marking), their respective 
horizontal motion stop slides 
and the common stop slide are 
toward the front. The 
oscillating rail shift slide is 
moved toward the right or left 
of its central position until it 
is stopped by one side of the 
shank of the common stop slide. 
This positions the fourth 
vertical row (right or left of 
the center of the FIGURES field 
or the LETTERS field) in line 
for printing. 


h. Printing Mechanism. 
When mechanically conditioned by 


the code bar mechanism, the 
printing mechanism prints the 
selected character, and spaces 
to the next printing area on the 
paper, or spaces without 
printing, or on units so 
equipped, tabulates 
horizontally, or returns the 
type box to the left hand 
printing margin. The mechanism 
includes the horizontal 
positioning mechanism operated 
by the code bars, spacing 
mechanisms and carriage return, 
and the print hammer mechanism. 
The code bar mechanism and the 
code bar clutch operate in 
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combination to trip the type box 
clutch. When the type box 
clutch is tripped, it initiates 
mechanisms involved in vertical 
and horizontal positioning of 
the type box, ribbon-feed, and 
printing. The main rocker bail 
provides power from the type box 
clutch (and main shaft), and the 
code bars determine the specific 
application of that power 
required for each input signal 
code combination representing a 
graphic. A cam plate on the 
main rocker bail trips the 
spacing clutch stop mechanism to 
engage the spacing clutch, 
except when spacing is 
suppressed. The type box, 
positioned by the printing and 
spacing mechanisms in accordance 
with intelligence set up in the 
code bars, presents a single 
graphic in printing position for 
each operating cycle. To 
prevent printing during a 
function selection, the type box 
is positioned to present a 
vacant type-pallet position. At 
the proper moment, with the type 
box locked in printing position, 
a spring loaded print hammer is 
released to tap the selected 
type pallet sharply against the 
inked ribbon and the paper. A 
cleanly imprinted graphic 
character corresponding to the 
input signal code combination 
results, and the printing 
mechanism trips the spacing 
clutch to move both the type box 
and the print hammer to the next 


‘horizontal printing position to 


the right. The type box is 
capable of vertical and 
horizontal positioning in 
response to the permutations set 
up by the code bar mechanism. 
When positioned to correspond to 
the input code intelligence, the 
type box presents a single type 
pallet with the embossed graphic 
equivalent of the selected code 
for printing. Printing is 
accomplished when this pallet is 
struck by the print hammer to 


press an inked ribbon against 
the paper, which is supported by 
the typing unit platen. 


(1) Positioning. 
The printing carriage rides on 
rollers and mounts on the 
printing carriage track. The 
track is rigidly secured to the 
typing unit front plate. The 
Carriage is clamped to the 
forward section of the upper 
draw-wire rope. This moves the 
carriage along its track in such 
a manner that the hammer 
advances to the next printing 
position after each character 
(graphic) is imprinted. 


(2) Operation. The 
printing track located on the 


front of the typing unit, is 
secured to an extension at each 
end of the main bail. See 
Figures 3-42, 3-43, and 3-60. 


(a) As the main 
bail reciprocates vertically, it 
extends the motion through the 
printing track, which travels in 
the guides located at each end 
of the track. The printing arm 
extends downward from the 
printing carriage and rides the 
printing track. 


(b) As the arm 
follows the reciprocating motion 
of the track its upper end moves 
first toward the left and then 
toward the right. When the 
upper end of the arm moves 
toward the left, it rotates the 
print hammer operating bail 
clockwise against its spring 
tension until it becomes latched 
by the operating bail latch. 


(c) The ‘print 
hammer operating bail draws the 
print hammer away from the type 
box by means of the print hammer 
bail spring. When the upper end 
of the printing arm moves to its 
extreme right position, it makes 
contact with the latch and 
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causes it to release the print 
hammer operating bail. The 
operating bail is swung ina 
counterclockwise direction by 
the operating bail spring until 
it strikes its stop. The print 
hammer bail, driven by the 
operating bail, is swung toward 
the type box. When the 
operating bail is stopped, 
momentum causes the print hammer 
bail to continue its travel 
against the tension of the print 
hammer bail spring until the 
printing hammer strikes the 
selected type pallet. The force 
with which the hammer strikes is 
adjustable to three positions 
marked on the carriage. 


is Spacing Clutch and 


Mechanism. The spacing 
mechanism moves the type box and 
printing mechanism one character 
space to the right each time a 
graphic character is received 
and imprinted. A suppression 
mechanism prevents spacing on 
receipt of certain non-typing 
functions. The spacing clutch, 
when tripped by the cam plate on 
the printing mechanism main 
rocker bail, advances the type 
box and printing hammer one 
character space to the right 
across the paper. Spacing 
suppression may be initiated by 
the function mechanism to permit 
execution of a non-typing 
function without interference 
with the page-printed message by 
the carriage return mechanism or 
by the printing mechanism when 
the type box reaches the end of 
a printed line. 


(1) Spacing. To 
space the printed character 


properly, the type box and 
printing carriages must be 
advanced with each character 
printed, Figures 3-60 and 3-61. 
The spacing must also be 
accomplished when the input 
Signal code combination 
represents a LETTER space. As 
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was shown in Figure 3-54, the 
carriage is connected to a draw- 
wire rope which, in turn, is 
fastened to the spring drum and 
the spacing drum. The purpose 
of the spring drum, which 
contains a torsion spring, is to 
tension the draw-wire rope and 
pull the carriage to the left. 
The spacing drum has ratchet 
teeth about its perimeter which 
are engaged by the eccentric 
driven spacing drum feed pawls 
(figure 3-61). 


(a) The spacing 
shaft which mounts the spacing 
eccentrics is driven through its 
helical gear attached to the 
three-stop spacing clutch on the 
main shaft. The gear ratio of 
1-1/2 to 1 causes the spacing 
shaft to turn one-half a 
revolution each time the spacing 
clutch is tripped. This allows 
the feed pawls to advance the 
spacing drum by one ratchet 
tooth. The same trip shaft, 
through a cam on the code bar 
clutch, trips the function 
clutch and also rotates the type 
box clutch trip lever 
counterclockwise (viewed from 
the left). Unless movement of 
this lever is blocked by the 
print suppression mechanism, the 
type box clutch is engaged and 
will oscillate the main rocker 
shaft and drive the printing 
mechanism. 


(b) A cam plate 
(figure 3-61) fastened to the 
bottom of the rocker shaft is 
moved upward by the shaft as it 
begins its movement. The cam 
plate operates the spacing trip 
lever bail. As this bail is 
rotated, it raises the spacing 
trip lever until it latches onto 
the spacing clutch trip lever 
arm. As the rocker shaft 
reverses its direction of 
rotation, the spacing trip lever 
bail and the trip lever move 
downward under spring tension. 
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This causes the latched-up 
spacing clutch trip lever arm to 
operate the spacing clutch trip 
lever and engage the spacing 
clutch. Before the spacing 
clutch completes one-third of a 
revolution, its restoring cam 
moves the spacing trip lever 
about its pivot point until it 
releases the spacing clutch trip 
lever. The spacing clutch trip 
lever returns to its normal 
position in time to stop the 
spacing clutch after one-third 
of a revolution. The spacing 
clutch three-stop cam disk upon 
which the latchlever rides has 
an indent at each stop position. 
When one of the three lugs on 
the clutch shoe lever disk 
strikes the spacing clutch trip 
lever, the inertia of the cam 
disk assembly causes it to turn 
until its lugs make contact with 
the lugs on the clutch shoe 
lever disk. The latchlever 
drops into an indent in the cam 
disk, and the clutch is held 
disengaged until the trip lever 
is again operated. 


(2) Space Function. 
The non-typing function by which 


spacing between words or any 
spacing other than that which 
accompanies printing is 
initiated when the code bars are 
set in a combination equivalent 
to the spacing code combination 
(all spacing except third pulse 
marking). The function is 
executed through the code bar 
clutch, tripping the printing 
clutch and the spacing clutch. 
For this function, the type box 
is positioned so that a vacant 
pallet (top horizontal row, 
first right row in the FIGURES 
field) is presented beneath the 
type hammer. No printing occurs 
when the type hammer is tripped 
in its normal fashion. The 
stunt box is not involved in the 
execution of this function. 


(3) Space 
Suppression. When certain non- 
typing functions are selected or 
when the carriage reaches the 
extreme right position, it is 
necessary to suppress spacing to 
avoid interference with the 
page-printed message or damage 
to the equipment. This is 
accomplished by moving the 
spacing suppression slide 
forward to a point at which it 
will hold upper end of the 
spacing trip lever forward and 
prevent it from engaging the 
spacing clutch trip lever 
(figure 3-61). 


(a) In the case 
of spacing suppression on 
selection of a function code 
combination, the spacing 
suppression slide is shifted 
forward by the spacing 
suppression bail mounted beneath 
the function box. When space 
suppressing function levers are 
selected and the function 
mechanism is operated the bail 
is engaged and moved forward. 
The suppression slide moves 
forward with the bail and 
prevents engagement of the 
spacing clutch. 


(b) When the 
carriage is near the extreme 
right position, a cutout ring on 
the spacing drum engages the 
spacing cutout transfer bail 
(figure 3-61), which in turn 
operates the spacing cutout 
bail. The ring and the end of 
the spacing cutout transfer bail 
are shown in Figure 3-54, The 
spacing cutout bail shifts the 
spacing suppression slide 
forward and prevents engagement 
of the spacing clutch until the 
Carriage is returned. The 
maximum number of characters 
which the typing unit may print 
is eighty-five, including 
spacing function spaces. In 
order to prevent spacing beyond 
this point, and subsequent 


NAVELEX 0967-LP-625-5010 


damage to the equipment, several 
teeth are omitted from the 
spacing drum ratchet wheel. 


(4) Margin Indicator. 
When used in conjunction with a 


keyboard base, the typing unit 
actuates a margin indicator 
Switch (base mounted). 

Before the type box carriage 
reaches the end of its travel, 
an actuator mounted on the 

the face of the spring drum 
operates the switch contact. 
The angular position of the cam 
disk with respect to the spring 
drum may be altered to change 
the point at which the indicator 
contact will be closed. 


as Ribbon- Feed 
Mechanism. A ribbon-feed 
mechanism passes an inked fabric 
ribbon between the type box and 
the paper. The mechanism 
advances the ribbon horizontally 
when each character has been 
printed, and automatically 
reverses the direction of 
ribbon-feed when one of the two 
ribbon spools has been emptied. 


(1) Ribbon-Feeding. 
The following paragraphs 
describe the ribbon-feed 
mechanism, operation and 
function, Figure 3-62. 


(a) The left 
and right ribbon-feed mechanisms 
oscillate in a vertical plane 
with each revolution of the type 
box clutch. They are driven by 
ribbon drive links attached to 
the main side levers (figure 
3-56). At their uppermost 
positions, the ribbon mechanisms 
position the ribbon relative to 
the horizontal type box row 
being printed. After each 
character is printed, the ribbon 
mechanisms are dropped downward 
together with and behind the 
type box, to permit viewing of 
the last printed character. The 
ribbon is held in place at the 
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Figure 3-62. Ribbon-Feeding Mechanism, Left Front View 
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point of printing by a ribbon 
guide fastened to the rear of 
the type box carriage. 


(b) Each of the 
ribbon mechanisms consist of a 
bracket which is hinged at its 
rear end, and upon which.is 
mounted a ribbon spool shaft 
(figure 3-62). A ribbon tension 
bracket is keyed to the lower 
end of the ribbon spool shaft. 
A ribbon ratchet wheel is 
mounted freely on the ribbon 
spool shaft just below the 
ribbon spool bracket, from which 
it is separated by a friction 
washer. This applies a constant 
drag to the ratchet wheel. 


(2) Operation. 
Operation of the ribbon-feed 


mechanism is described in the 
following paragraphs. 


(a) A ribbon 
tension plate which is keyed to 
the hub of the ribbon ratchet 
wheel has two projecting lugs (A 
and B, figure 3-62) that stradle 
the lug on the ribbon tensicn 
bracket. A ribbon tension 
spring tends to maintain the 
ribbon tension bracket against 
lug A of the ribbon tension 
plate. In operation, the ribbon 
spool bracket, driven by the 
ribbon drive link, pivots about 
point C. The ratchet feed and 
ratchet detent levers pivot 
about points D and E 
respectively and are held 
against the teeth on the ribbon 
ratchet wheel by their springs. 
As the ribbon spool bracket is 
moved upward, the ratchet wheel 
feed lever skips over one tooth, 
while the ratchet detent lever 
holds the ribbon ratchet wheel 
from turning backward. When the 
ribbon spool bracket is moved 
downward, the ratchet feed lever 
engages a ratchet tooth and 
pushes the ratchet wheel. A 
tooth on the ribbon ratchet 
wheel then skips over the 
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ratchet detent lever. The teeth 
on the left and right ribbon 
ratchet wheels face in opposite 
directions so that when their 
feed levers are engaged, the 
left ribbon ratchet wheel turns 
counterclockwise (viewed from 
the top). 


(b) In order 
for the ribbon to be pulled from 
one ribbon spool to the other, 
only one of the ribbon 
mechanisms can have its ratchet 
feed and ratchet detent levers 
engaged with its ribbon ratchet 
wheel at a time. As the ribbon 
ratchet wheel turns, the ribbon 
tension plate also turns, and 
extends the ribbon tension 
spring. When the lug B of the 
ribbon tension plate makes 
contact with the ribbon tension 
bracket, the ribbon spool shaft 
is made to turn, and the ribbon 
is wound on the ribbon spool. 


(3} Ribbon 
Reversing. When the ribbon has 
been completely unwound from one 
spool, it is necessary to 
reverse its direction so it can 
rewind. This is accomplished 
automatically by disengaging one 
set of ratchet feed and ratchet 
detent levers and engaging the 
other set. While the ribbon is 
passing from the left spool to 
the right spool, the right set 
of levers is engaged. The left 
set is held disengaged against 
the tension of the springs by 
the left ribbon-feed reverse 
lever, which is in its downward 
position (figure 3-62). The 
lever is held in this position 
by means of the ribbon reverse 
detent lever through the 
intervening ribbon reverse 
detent cam, ribbon reverse shaft 
and ribbon reverse spur gear. 
As the ribbon unwinds from the 
ribbon spool, it passes around 
the ribbon roller and through 
the slot in the end of the 
ribbon lever. When the ribbon 
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nears its end of the ribbon 
spool, an eyelet which is 
fastened to the ribbon catches 
in the ribbon lever slot and 
pulls the lever toward the 
right. 


(a) The next 
time the ribbon mechanism is 
moved upward, the displaced 
ribbon lever engages the end of 
the left ribbon reversing lever 
and causes it to move to the 
position shown in phantom in 
Figure 3-62. 


(b) As the 
lever moves, its teeth rotate 
the left spur gear which, 
through the ribbon reverse 
shaft, turns the detent cam and 
the right spur gear. As the 
right spur gear moves the right 
ribbon reversing lever downward, 
a pin on the lever drives the 
right ribbon-feed lever downward 
to disengage the ratchet feed 
and wheel. At the same time a 
pin on the left ribbon reversing 
lever moves the left ribbon-feed 
reversing lever upward to permit 
the left ratchet feed and detent 
levers to engage the _ left ribbon 
ratchet wheel. Thus, the ribbon 
mechanisms are positioned to 
rewind the ribbon on the left 
ribbon spool. When it nears its 
end on the right ribbon spool, 
the ribbon is again reversed in 
a manner similar to that just 
described. During the reversing 
cycle, the ribbon is maintained 
taut by the previously extended 
ribbon tension spring. 


k. Paper Feed Mechanism. 
The platen and paper feed 


mechanisms are located at the 
top of the printer, between the 
two side plates. A manual paper 
or form feed-out knob is located 
at the top of the left side 
plate. Paper is fed froma 
supply at the rear of the 
‘printer by friction feed. 
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(1) Paper Feed 


(Friction Feed). Paper 
(friction feed) operation and 
function is described in the 
following paragraphs, Figure 
3-63. 


(a) Paper for 
the page-printed message is 
stored on an 8-1/2-inch wide 
roll. The paper roll is mounted 
on a spindle and suspended 
between the two side plates at 
the rear of the typing unit. 
Leaving the roll, the paper is 
guided over a paper straightener 
shaft, then travels downward 
behind the platen and three 
pressure rollers. 


(b) A paper 
pressure bail at the front of 
the platen equalizes pressure 
brought to bear on the paper by 
the pressure rollers. When it 
is necessary to straighten or 
remove the paper from the 
platen, the pressure bail can be 
released by rotating clockwise 
the paper release lever, located 
at the top rear of the right 
side plate. Two paper fingers 
operated on a spring tension 
shaft across the front of the 
platen hold the copy paper 
firmly against the plate in 
position for printing. 


(2) Paper Feed 
(Sprocket Feed). Paper 


(sprocket feed) operation and 
function are same as friction 
feed except for the different 
platens and sprockets, Figure. 
3-64. Paper fingers are 
released to a spring loaded 
upright position by pushing a 
lever marked PUSH on the top 
rear of the right side plate. 
The fingers are repositioned by 
depressing them manually until 
the end of the paper guide shaft 


latches an indent on the release. 


lever. 
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_ Figure 3-63. Friction Feed Platen Mechanism, Right Front View 
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Figure 3-64. Sprocket Feed Platen Mechanism, 
Right Front View 
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1. Stunt Box. The stunt 
box, Figure 3-65, 1S a compact 
self-contained device with 
memory storage capabilities that 
provide the typing unit with the 
facilities of a built-in 
sequence selector. In effect, 
it allows the 32 available 
LETTERS and FIGURES character 
combinations to be used again 
for special, non-printing 
operations, without the 
sacrifice of printed characters. 
It operates in response to 
combinations set up in the code 
bar mechanism, with a single 
character or several characters 
in sequential combination used 
to initiate a single function. 
In general, the stunt box may be 
programmed to perform three 
basic types of operation: 
mechanical initiation of 
internal functions within the 
typing unit; electrical control 
of functions within the 
teletypewriter set; and 
electrical control of external 
equipment. The following 
paragraphs describe the function 
and operation of the stunt box. 


(1) There are two 
types of operation which can be 
performed by the typing unit. 
The first embodies those 
mechanical actions which are 
directly necessary to the actual 
printing of a character (or 
space function). The second 
embodies mechanical action which 
alters the positions of the 
various mechanisms or activates 
external devices or circuits 
through switching contacts, The 
latter are known as functions. 


NOTE 


Spacing may technically be 
considered a function, but it 
is mechanically associated 
with the printing operation, 
except when suppressed by 
function mechanisms. 


NAVELEX 0967-LP-625-5010 


(2) As in printing, 
the reception of function codes 
results in the positioning of 
the code bars. The back edges 
of the code bars are notched as 
shown in Figure 3-66. 

Positioned directly behind the 
code bars is a stunt box, which 
contains the function bars for 
the various functions (figures 
3-65 and 3-66). Each function 
bar has a series of tines on its 
end, offset to one side or the 
other to correspond with the 
marking and spacing elements of 
the particular input signal code 
combination to which it is to 


respond. Tines positioned to 
the right are spacing; those to 
the left are marking. 

(3) When the 


function clutch is engaged 
(figure 3-57), it rotates and 
extends motion to the function 
bar reset bail (through the 
intervening cam and follower arm 
and function rocker shaft) to 
cause the function bar reset 
bail with its attached reset 
bail blade to release the 
function bars momentarily as 
illustrated in Figure 3-67. As 
the spring-tensioned function 
bars are released, they move 
forward to bear against the code 
bars. If the code bars are 
positioned for a function, each 
tine on the function bar for 
that function will be opposite a 
notch in the code bar. This 
will permit the selected 
function bar to continue to move 
forward into the code bars, 
while the other function bars 
are blocked by one or more code 
bars, Figure 3-68. 


(4) Associated with 
each function bar in the stunt 
box is a function pawl and a 
function lever. In the 
unselected position, the 
function bar is not latched with 
its function pawl, Figure 3-69. 
When the function bar reset bail 
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Figure 3-65. Stunt Box, Top View 
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Figure 3-66. Stunt Box (Function Linkage Unselected), Left Rear 
View 
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Figure 3-67. Reset Bail Mechanism, Left Rear View 
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blade releases the function 
bars, any selected bar will move 
sufficiently forward (to the 
left), Figure 3-69, to permit it 
to engage its function pawl. 
Then, as the reset bail blade 
returns the function bar to its 
initial position, the function 
bar carries the function pawl to 
the rear (to the right), Figure 
3-70. The function pawl, in 
turm, moves the function lever 
clockwise about its pivot point. 
A projection at the lower end of 
most function levers operates 
the spacing suppression bail, 
and the selected levers move the 
bail forward. Either the upper 
or the lower end operates the 
indicated function. 


(5) Near the end of 
the function cycle, a stripper 
blade (figure 3-66) operated by 
a cam on the function clutch 
assembly rises to engage any 
selected function pawl and strip 
it from its function bar. 
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Springs return the released 
function pawl and the function 
lever to their original 
position. The function clutch 
is disengaged upon completion of 
one revolution when its 
latchlever falls into the indent 
of the clutch cam, in the same 
manner as described in 
connection with the code bar 
clutch. 


m. Carriage Return 
Function. The following 


paragraphs describe the carriage 


return function mechanism. 
Refer to Figures 3-71 and 3-72. 


(1) The carriage 
xeturn function mechanism is 
located in the right end of the 
typing unit. Reception of the 
input signal code combination 
for the function causes the 
function bar, pawl and lever to 
operate (figure 3-71). The 
lower end of the function lever 
engages the carriage return 
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Figure 3-70. 


slide arm and pushes it forward. 
the carriage return bail and its 
lever about their pivot point. 
As the front portion of the 
lever moves downward, it takes 
with it the lower section of the 
spacing drum feed, pawl release 
link. This causes the upper 
portion of the link to turn and 
disengage the spacing drum feed 
pawls from the spacing drum 
(figure 3-72). 


(2) When the 
carriage return lever reaches 
the lowest point, the carriage 
return latch bail locks it 
there. The disengagement of the 
Spacing drum feed pawls from the 
spacing drum permits the spring 
drum to return the printing and 
type box carriage toward the 
left side of the typing unit. 

As the spacing drum nears the 
end of its counterclockwise 
rotation, the roller on the stop 
arm contacts the transfer slide 
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which, in turn, drives the 
dashpot piston into the dashpot 
cylinder. A small passageway 
with an inlet from the inside of 
the cylinder and three outlets 
to the outside is incorporated 
in the end of the cylinder. Two 
of the openings to the outside 
are closed by a steel ball, 
which is held in its seat by 
means of a compression spring. 

A setscrew which may be locked 
in place with a nut is used to 
regulate the spring pressure on 
The rate of 
deceleration provided by the 
cushioning effect of the trapped 
air is automatically regulated 
for various lengths of lines by 
means of the ball valve. This, 
together with the direct opening 
to the outside, determines the 
rate at which the air may escape 
from the cylinder. When the 
spacing drum reaches its extreme 
counterclockwise position, an 
extension on the stop arm trips 
the carriage return latch bail 
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Figure 3-71. Carriage Return Function Mechanism, Left Rear View 
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Figure 3-72. Carriage Return Function Mechanism, Left Front View 
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plate, which is fastened to the 
Carriage return latch bail. The 
latch bail disengages the 
carriage return lever, and the 
feed pawls are again permitted 
to engage the spacing drum. 


(3) Local (off-line) 
operation of the carriage return 
mechanism may be obtained from 
the keyboard base or base on 
which the typing unit is 
mounted. A projection beneath 
the carriage return lever 
(figure 3-71), when rotated to 
the rear (counterclockwise, 
viewed from the right), operates 
the carriage return mechanism in 
the same way as when this lever 
is operated by the stunt box. 


Ne Line-Feed Mechanism. 
The line feed mechanism permits 
Single or double line advance of 
paper in the platen mechanism 
when the code combination for 
this function is received. The 
function may also be initiated 
locally through mechanical 
linkage with the base or 
keyboard base. The line-feed 
clutch operates mechanical 
linkages which advance the paper 
one or two spaces by rotating 
the platen. The function clutch 
controls the function bail and 
the stripper bail. The function 
reset bail permits transfer of 
intelligence from the code bars 
to the function mechanism and, 
upon receipt of a function code, 
operates the function linkage or 
switch or contact corresponding 
to the input signal code. The 
stripper bail resets selected 
function mechanisms. When the 
input signal calls for carriage 
return function, direct 
mechanical linkage between the 
stunt box and the spacing 
mechanism initiates this 
function. When the input signal 
calls for line-feed, the 
function mechanism trips the 
line-feed mechanism, engaging 
the line-feed clutch. The 
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following paragraphs describe 
the line-feed mechanism. Refer 
to Figures 3-73 and 3-74. 


(1) The line-feed 
mechanism is located in the left 
end of the typing unit. The 
code bar mechanism, set to 
correspond to an input signal 
code combination for spacing, 
permits two line-feed function 
bars, pawls and levers to 
operate. The function linkage 
at the far left of the stunt box 
(figure 3-73), operates the 
line-~feed mechanism. The lower 
end of the line-feed function 
lever engages the line-feed 
slide arm and pushes it forward. 
The slide arm, in turn, moves 
the line-feed clutch trip arm 
and the trip lever above their 
pivot point until the trip lever 
releases the three-stop line- 
feed clutch. The line-feed 
gearing is such that each one- 
third revolution of the clutch 
will advance the platen by one 
line. Therefore, the length of 
time that the line-feed clutch 
trip lever is held away from the 
clutch will determine the number 
of line-feeds that occur. 


(2) The timing 
xelationship between the 
stripper blade cycle and the 
main shaft rotation is such that 
the function pawl is not 
stripped from a function bar 
until after more than one-third 
of a revolution of the clutch 
has occurred. Thus, the line- 
feed clutch trip lever will stop 
the clutch after two-thirds of a 
revolution, or double line-feed, 
has occurred. When single line- 
feed is desired, it is necessary 
to strip the function pawl from 
the line~feed function bar 
before the line-feed clutch 
completes one-third of a 
revolution. This is 
accomplished by the use of an 
auxiliary function pawl stripper 
which is attached to the left 
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Figure 3-73. Line-Feed Mechanism, Left Rear View 
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end of the stripper bail. The 
cam disk on the three-stop line- 
feed clutch provides the motive 
force to operate the stripper 
bail once each one-third 
revolution of the line~feed 
clutch. 


(3) The stripper 
bail on which the slotted line- 
feed function pawl stripper 
rides may be shifted toward the 
right (double) or to the left 
(single) by action of the single 
or double line-feed lever 
(figure 3-73). The upper end of 
the pivoted single or double 
line-feed lever protrudes from 
the upper left of the left side 
plate of the typing unit, where 
it rides in the two-position 
Side frame detent extension. 
When the lever is in position 1, 
the stripper bail engages line- 
feed function stripper to raise 
it into contact with the 
function pawl before the 
stripper blade would strike it. 
When the lever is moved to the 
rear (position 2), the bail is 
disengaged from the blade, and 
the stripper blade strikes the 
function pawl in the normal 
cycling of the function box 
stripper blade. 


(4) When single 
line-feed is being used, the 
line-feed function lever is 
released too soon (by the line- 
feed function pawl stripper) to 
prevent spacing. Therefore, an 
additional line-feed function 
bar, pawl, and lever are 
installed in a slot of the stunt 
box for the purpose of 
suppressing spacing on single 
line-feed function. This 
mechanism, which always operates 
on the line-feed function code 
bar arrangement, is released 
Only by the stunt box stripper 
blade and, therefore, holds the 
Spacing suppression bail 
operated (forward) until the 
spacing cycle is completed. 


3-120 


After the line-feed clutch is 
stopped by its trip lever, it is 
disengaged when the latchlever 
drops into the indent in the 
clutch cam, in the same manner 
as described in connection with 
the code base clutch. 


(5) Each one-third 
revolution of the line-feed 
clutch causes its attached spur 
gear (figure 3-74) to rotate the 
line~feed eccentric spur gear 
and its attached eccentrics one- 
half of a revolution. The 
eccentrics, which are offset in 
opposite directions, each carry 
a line-feed bar. These bars are 
guided by the line-feed bar 
bellcrank and alternately engage 
the line-feed spur gear on the 
platen, advancing the platen one 
line for each one-half turn of 
the eccentrics. A platen detent 
bail engages the line-feed spur 
gear to retain the platen at 
each setting. 


(6) When it is 
desired to position the platen 
manually, this may be 
accomplished by bearing 
and rotating the platen 
handwheel at the top of the 
right side plate. This causes 
the platen handwheel spur gear 
to engage the platen idler gear, 
which in turn is engaged with 
the platen spur gear on the 
platen shaft. At the same time, 
the line-feed bar release lever 
bears on the line-feed bar 
bellcrank and causes it to 
disengage the line-feed bars 
from the line-~feed spur gear. 


down on 


(7) Local (off-line) 
operation df the line-feed 
mechanism may be obtained from 
the keyboard base or base on 
which the typing unit is 
mounted. A projection beneath 
the line-feed clutch trip lever 
(figure 3-74), when rotated to 
the rear (counterclockwise, 
viewed from the right), operate 


the line-feed mechanism in the 
Same way as when this lever is 
operated by the function box. 
Since the clutch is manually 
engaged, line-feed is continuous 
until released at the keyboard 
or base. 


O. LETTERS-FIGURES Shift 
Function. The following 
paragraphs describe the LETTERS- 
FIGURES shift function as 
illustrated in Figure 3-55. 


(1) Upon reception 
of the LETTERS or FIGURES signal 
code, the LETTERS and FIGURES 
function bars, pawls, and levers 
initiate the LETTERS or FIGURES 
shift. The upper ends of the 
function levers engage the 
LETTERS and FIGURES function 
slides, as shown in Figure 3-55. 


(2) The front ends 
of these function slides have a 
cammed surface which, when a 
slide is shifted to the rear by 
its function lever, move the 
LETTERS-FIGURES code bar fork to 
the right (LETTERS position) or 
to the left (FIGURES position). 
The fork engages a pin on the 
bracket which is fastened to the 
LETTERS-FIGURES shift code bar, 
and positions the code bar to 
the right or left (figure 3-55). 
Movement of the LETTERS-FIGURES 
code bar results in the 
positioning of the type box, 
through related mechanisms, for 
printing of LETTERS or FIGURES. 


Pp. Stunt Box Contacts. 
The following paragraphs 
describe the operation of the 
stunt box contact and their 
function. Refer to Figures 3-75 
and 3-76. 


(1) For external 
circuit control and switching 
functions, the function levers 
may be positioned to operate 
normally-open, normally-closed, 
single-pole double-throw 
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switches mounted on the top of 
the stunt box. 


(2) In general, the 
function contacts are similar 
except for electrical 
connections, which are 
determined by external 
requirements. The contact arm 
configuration is changed as 
required to either make or break 
the contact when the associated 
function lever is in selected or 
rear position. All contacts are 
wired through the cable 
connector located on the right 
Side plate. A typical contact 
(normally-open) is illustrated 
in Figure 3-75 in its unoperated 
position, and in Figure 3-76 in 
its operated position. 


q- Typing Unit (Sprocket 
Feed). The following paragraphs 


describe the differences in the 
friction feed and sprocket feed 
typing units. Refer to Figures 
3-43 and 3-64, 


(1) Except for the 
differences in the platen and 
associated mechanisms, the 
sprocket feed typing unit 
includes all the features of the 
friction feed typing unit as 
described in paragraph 3-12.2a. 
A form-fold paper supply is 
inserted using a sprocket feed 
for the page-printed message 
instead of the friction type 
mechanism. 


(2) The platen is 
equipped at each end with an 
eleven-pin sprocket. The pins 
are spaced to accommodate holes 
along the edges of the form-fold 
paper used for page-printed 
messages. The sprocket shown 
with the pins can be seen in 
Figure 3-64. The pins are 
cammed so that the two bottom 
and two top pins on each side at 
the front of the platen are 
extended, while all other pins 
are retracted. Extended pins 
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Figure 3-75. Typical Stunt Box Contact (Unoperated), Right Side 
View 
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Figure 3-76. Typical Stunt Box Contact (Operated), Right Side 
View 
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engage the holes in the form- 
fold paper and pull the paper 
into page printing position over 
the front of the platen by two 
paper fingers. At the rear of 
the platen, the form-fold paper 
is fed through an aperture at 
the back of the enclosure 
housing the typing unit, then 
across a flat paper guide, and 
under the bottom of the platen. 


(3) Paper feeding 
and line-feeding are described 
in paragraph 3-12.5n. Paper 
fingers are released to a spring 
loaded upright position by 
pushing a lever marked PUSH on 
the top rear of the right side 
plate. The fingers are 
repositioned by depressing them 
Manually until the end of the 
paper guide shaft latches an 
indent on the release lever. 


3-13. VARIABLE FEATURES. The 
following paragraphs describe 
the variable features that may 
be incorporated in the typing 
unit. 


3-13.1 HORIZONTAL TABULATION. 
The following paragraphs 
describe the operation of the 
horizontal tabulation feature. 


a. General. The spacing 
drum for typing units equipped 
for horizontal tabulation has a 
slotted tab stop ring mounted 
over the face of the spacing 
drum, in place of the carriage 
return ring on other units. The 
ring, Figure 3-77, when coded 
for the desired tabulation, will 
allow the carriage to be moved 
rapidly at a speed three times 
that of normal spacing, to 
predetermined horizontal 
positions on the printed page. 


b. Operation. Reception 
of the input signal ‘code 
combination representing 
horizontal tabulation operates 
the associated stunt box 
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mechanisms to move the function 
lever forward. The function 
lever moves the horizontal 
tabulator slide forward. Refer 
to Figure 3-78. As the slide 
arm moves forward, it engages 
the operating lever cam plate, 
causing the operating lever to 
pivot about its mounting stud, 
located at the center of the 
lever. As the upper end of the 
operating lever moves forward, 
the extension link attached to 
the lower end of the lever moves 
to the rear. Near the end of 
its travel the extension link 
clears the blocking lever, 
allowing it to move down into 
position to block the link from 
moving forward. 


(1) Tripping of the 
spacing clutch is initiated in 
the same way as for normal 
printing. As the trip lever 
moves down, it hooks over the 
intermediate trip bail and pulls 
it down (figure 3-78). The 
intermediate bail in turn pulls 
down the stop lever arm and 
trips the clutch stop lever, 
which is clamped to the lower 
end of the stop arm. The 
spacing clutch then starts to 
rotate. The stop lever arm in 
its unoperated position rests 
against the intermediate bail. 


(2) Fastened to and 
moving as part of the operating 
lever is the latch bail 
adjusting plate (figure 3-78). 
Mounted to the stud on the upper 
end of the adjusting plate is 
the stop lever arm latch bail. 
The latch bail in its rest 
position is held forward by 
spring tension against a 
projection on the adjusting 
plate. Therefore, when the 
upper end of the operating lever 
moves forward, the latch bail 
moves with it until the upper 
end of the latch bail strikes 
the spacing stop lever arm, 
which would not have been pulled 
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Figure 3-77. Horizontal Tabulator Mechanism, Left Front View 
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down yet. The operating lever 
continues moving until it 
reaches its forward position, 
but the latch bail resting 
against the stop lever arm is 
prevented from going any farther 
and pivots around its mounting 
stud. Later, when the stop 
lever arm is pulled down by the 
spacing trip lever, the forward 
end of the stop lever arm comes 
below the latching surface of 
the latch bail. The latch bail 
then moves forward over the stop 
lever arm, latching it down as 
long as the operating lever is 
held in its operated position. 


(3) As the spacing 
clutch starts to rotate, the cam 
plate stripper bail engages the 
cam lobe on the spacing clutch 
restoring cam. This pivots the 
stripper bail about its shaft, 
causing the operating lever cam 
plate to be pivoted downward, 
out of engagement with the slide 
arm. The operating lever then 
drops back slightly until the 
lever extension link butts up 
against the blocking lever, 
which is in the down position. 
Thus, the operating lever is 
held operated, the spacing stop 
lever arm is latched down by the 
latch bail, and the spacing 
clutch will rotate until the 
blocking lever is tripped, 
unblocking the operating lever 
extension link. 


(4) As the spacing 
clutch rotates, the spacing drum 
will rotate until a tab stop 
attached to the drum reaches the 
tabulator pawl mounted on the 
blocking lever (figure 3-77). 

As the tab stop moves across the 
pawl, the pawl is moved down, 
causing the blocking lever to 
rotate about its mounting stud 
and releasing the operating 
lever extension link. The 
ow~erating lever returns to its 
unoperated position. The latch 
bail releases the stop lever 
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arm, and the clutch stop lever 
blocks further rotation of the 
spacing clutch. The tabulator 
function slide arm returns to 
its unoperated (rear) position 
when the function pawl is 
stripped from the function bar 
during the normal operation of 
the function stripper blade. 


(5) When the 
printing carriage nears the 
right margin position, the 
spacing cutout lever (figure 
3-77) on the spacing drum 
engages the lower surface of the 
bail extension pawl. The 
extension pawl and bail rotate 
together, due to the pawl 
spring, until the bail is fully 
operated. When the transfer 
bail is in its operated 
position, the space suppression 
slide is operated, and further 
normal spacing is prevented. 
the clutch were to continue to 
rotate, the spacing drum will 
continue to rotate after the 
transfer bail reaches its 
operated position. At this 
time, the bail reaches a fixed 
stop, but the extension pawl 
pivots about the lower pivot 
point permitting the cutout 
lever on the drum to go by the 
pawl. The transfer bail and the 
extension pawl will then return 
to their unoperated position. 
When the carriage returns, the 
space cutout lever engages the 
upper surface of the extension 
pawl, causing the pawl to pivot 
about the mounting shaft until 
the cutout lever is able to go 
by the pawl. The extension pawl 
is then returned to its 
unoperated position. 


(6) A set of 
contacts, the forward contacts 
interrupting Operation of an 
associated transmitter 
distributor set during the 
tabulation operation, the rear 
operating a motor hold mechanism 
extemal to the typing unit, are 


If 


operated simultaneously when the 
operating lever is in operating 
position. 


3-13.2 VERTICAL TABULATION AND 
FORM-OUT. The following 
paragraphs describe the vertical 
tabulation and form-out 
mechanisms function and 
operation. Refer to Figure 
3-79. 


a. Gears _ and Index 
Disks. A number of form starter 
gears and index disks, as 
illustrated in Figure 3-79, is 
one of the variable features. 
They are available to adapt to 
sprocket feed typing units for 
form-out accommodation of forms 
2 to 15 inches in length with 
vertical tabulation in 1-inch 
increments, or 2 to 10 inches in 
length with vertical tabulation 
in 1/2-inch increments. The 
form starter gear and the index 
disk are selected for the 
desired form length. The form- 
out mechanism automatically 
advances a form to the first 
printing line on the succeeding 
form from any point on the 
previous form. The vertical 
tabulation mechanism advances a 
form to any predetermined 
position within the form. 


(1) When the input 
code combination representing 
the form-out is received, the 
associated stunt box mechanism 
linkage moves the form-out slide 
forward. As a result, the 
tabulator slide moves forward, 
moving the line-feed slide 
forward. This movement 
unlatches the line-feed clutch. 
With the line-feed clutch 
engaged, movement of the form- 
out slide is prevented by the 
form-out blocking lever and the 
line-feed mechanism operates 
continuously. 


(2) The sequence of 
operation of vertical tabulation 
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is similar to that of the form- 
out mechanism. When the input 
Signal code combination 
representing vertical tabulation 
is received, the associated 
stunt box mechanism operates a 
vertical tabulator slide. The 
slide moving forward, engages 
the line-feed slide, which in 
turn engages the line-feed 
clutch. The vertical tabulator 
blocking lever retains the 
vertical tabulator slide in the 
operated position, and the line- 
feed clutch is permitted to 
rotate continuously. 


(3) The vertical 
tabulator slide remains in the 
operating position until the 
stop plate on the rotating disk 
engages the bail, which in turn 
raises the blocking lever and 
allows the vertical tabulation 
slide and the line-feed slide to 
return to their unoperated 
positions. The line-feed clutch 
is disengaged, and the function 
mechanism is stripped to its 
wmoperated position. 


(4) A set of 
transmitter control contacts 
operate on both vertical 
tabulation and form-out cycling. 
The contacts contain an 
insulated swinger that rides on 
an extension of the blocking 
lever. When either blocking 
lever is in the operated 
position, the contacts are 
opened and, through external 
wiring, stop transmission from 
the associated transmitter 
distributor. 


b. Automatic Carriage 
Return/Line-Feed. The automatic 


Carriage return/line-feed, 
another variable feature, 
operates through the stunt box 
mechanism each time the type box 
carriage advances to within one 
character of the right margin. 
Should an operator fail to 
originate these functions, this 
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Figure 3-79, Vertical Tabulation and Form-Out Mechanism, Left 
Rear View _ 
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feature provides them 
automatically. 


(1) Advancing the 
type box carriage to within one 
character of the right margin, 
the automatic carriage return 
bellcrank is tripped by an arm 
attached to the spacing drum, as 
illustrated in Figures 3-71 and 
3-74. The bellcrank turns 
clockwise and positions the 
automatic carriage return/line- 
feed code bar, marked 0, to the 
right. Two identical function 
bars, each with a single code 
projection are provided in the 
stunt box, adjacent to the 
carriage return and line-feed 
function bars. The code bar 
normally blocks the function 
bars. 


(2) When the 
automatic carriage return/line- 
feed code is positioned to the 
right, the function bars and 
related pawls and levers 
Operate. The carriage return 
and line-feed slide arms are 
operated, and cause these 
functions to occur 
simultaneously. 


Cc. Local Backspace. 
Each time the local backspace 


keylever on the associated 
keyboard unit is operated, a 
backspace occurs at the local 
typing unit. 


(1) The keylever, 
through an operating bail and 
trip link engages the spacing 
clutch. As the spacing 
eccentric assembly rotates, the 
spacing feed pawl that is moving 
upward is prevented from 
engaging the teeth on the 
spacing drum by the action of 
the eccentric and the pivoting 
of the feed pawl on the 
backspace camming bail. 


(2) This action 
results in the spacing drum 
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rotating backwards under spring 
tension, following the feed pawl 
that is moving downward. After 
a single backspace occurs, the 
spacing clutch is disengaged by 
action of the trip link 
stripper, which rides on the 
clutch cam disk. 


d. Unshift—on-Space. 
Each time the space function 


Signal code is received, the 
unshift-on-space feature 
automatically shifts the type 
box to LETTERS position. 


(1) A function bar 
and its function lever, adjacent 
to the LETTERS-FIGURES function 
mechanism, operates upon receipt 
of the space signal code. 


(2) The function 
lever engages an extension of 
the LETTERS function slide. 
When a spacing function occurs, 
LETTERS shift will also occur. 
This feature may be disabled by 
the adjustment of a screw which 
raises the end of the function 
pawl from the function bar. 


e. Signal Bell. The 
circuit of the signal bell 


Magnet is controlled by a set of 
normally-open electrical 
contacts operated by the stunt 
box. 


(1) The function bar 
for the signal bell function has 
six code lugs. Five of these 
are used for signal code 
combination, such as §S or J, 
one for LETTERS-FIGURES shift 
code bar. 


and 


(2) To select the 
Signal bell function, the 
LETTERS-FIGURES code bar must be 
in, or shifted to the FIGURES 
position. When in this 
position, each time the signal 
code combination for the bell 
function is received, the 
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function lever will pulse the 
Signal bell contact. 


(3) If the LETTERS- 
FIGURES code bar is in the 
LETTERS position at this time, 
the signal bell function bar 
will be blocked. 


3- 13.3 KEYBOARD UNIT. The 
keyboard unit, Figure 3-80, 
device for converting the 
mechanical action resulting from 
the manual depression of a key 
into electrical pulses that are 
transmitted over a signal line. 
In addition, the keyboard unit 
provides mounting facilities for 
the typing and motor units of 
the ASR Teletypewriter Set, as 
well as for a variety of 
accessories. 


isa 


a. General. The 
keyboard unit is installed on a 
base plate assembly. The front 
of the keyboard protrudes beyond 
the enclosure and is fitted with 
a rubber pad that seals the 
edges of the aperture from dust 
and for a silencing effect. 
Motive force for activating the 
keyboard is derived from the 
motor unit by way of the typing 
unit. The electrical wiring to 
and from the keyboard is 
terminated in a connector 
centrally located in the 
keyboard base. Fuses for the 
power circuits are located in 
the electrical service unit. 

The keyboard is operable on line 
at the following speeds; 60, 75, 
100, and 107 words-per-minute 
(wpm); or 368, 460, and 600 
operations-per-minute (opm). 
Operating speeds are varied by 
interchanging sets of gears that 
are supplied as optional 
components. The signal 
generator contact box may be 
adapted to provide either polar 
or neutral signals. The major 
sections of the keyboard are the 
base assembly, keyboard 
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mechanism, and the signal 
generator mechanism. 


(1) Base Assembly. 
The base assembly, Figure 3-81, 


provide mounting facilities for 
the keyboard and signal 
generator mechanisms, the 
intermediate gear assembly, 
cable and switch assembly, 
Margin indicator switch, power 
terminal block, and optional 
accessories, such as the time 
delay and paper feed-out 
mechanisms. The intermediate 
gear assembly consists of two 
helical gears, a shaft, and a 
mounting bracket. The assembly 
transfers motive power from the 
motor to the associated typing 
unit. Changes in operating 
speed are made by changing the 
motor pinion and the 
intermediate gear assembly 
driving gear. 


(2) Keyboard 


Mechanism. The keyboard 
mechanism contains the keytops, 
keylevers, code bars and levers, 
and other code selecting parts 
that transform the intelligence 
contained in the manual 
selection of a keytop into a 
teletypewriter code combination, 
represented by code bar 
positions. The code combination 
for the selected character is 
transferred from the code bars 
through transfer levers to the 
Signal generator mechanism. The 
keytops are positioned in the 


‘conventional three-bank 


arrangement, with numerals, 
punctuation marks, and special 
symbols available in upper case 
positions. The spacebar is 
located centrally below these 
keys. Keytops for local 
carriage return and local line 
feed are provided above the 
standard keytops for facility of 
operation. This row has 
provisions for nine additional 
keys for optional and special 
operations. A wedge lock 
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assembly prevents the 
Simultaneous depression of more 
than one keytop. 


(3) Signal 
Generator Mechanism. The signal 
generator mechanism, Figure 
3-82, generated the start-stop 
teletypewriter signal. It 
consists of, basically, an 
enclosed contact box containing 
a set of fulcrum-type 
transmitting contacts, a 
transfer bail that controls the 
opening and closing of the 
contacts, selector levers that 
engage the transfer bail ina 
sequence determined by the 
position of the code bars, anda 
multi-lobe cam which determines 
the pulse duration of the signal 
code elements. A shaft, which 
mounts a gear and clutch, 
receives motive power to drive 
the mechanism from a gear on the 
associated typing unit. The 
contact box will generate either 
neutral or polar signals, and 
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may be equipped with an RFI or 
arc Suppression network. 


bs Keyboard Unit 
Variable Features. The keyboard 
unit has provisions for 
accommodating a variety of 
accessories, including the 
following: 


(1) 
page feed-out. 


Motor start for 


(2) 


Time delay motor 
stop. 


Local reverse 


(3) 
line-feed. 


(4) 
(5) 


Local backspace. 


Signal line 
break. 


(6) 


and unlock. 


Keyboard lock 


TRANSFER BAIL/ 


MAIN BAIL SPACER 
POST 


CAMMED SURFACE 


oY ~ 
Sy 


Transfer Lever and Signal Generator Mechanism 
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(7) 


characters. 
(8) 
(9) 


suppression. 


Repetition of 


Repeat-on-space. 


RFI and arc 


(10) Answer-back 
(automatic station 
identification). 


(11) Synchronous 
pulsed transmission. 


3-14. ELECTRICAL SERVICE 
ASSEMBLY COMPONENTS. The 
following paragraphs include 
detailed functional descriptions 
of the circuit cards used in the 
ESA units found in low-level ASR 
teletypewriter sets. Refer to 
the paragraphs following the 
functional block diagram 
description for the operation of 
the ESA used in the set. The 
power supply circuit card 
employed in the ESA and used 
with the ASR 28 type equipment 
is 0.5 ampere. The 0.5-ampere 
card, when installed ina 
shielded ESA contains the proper 
transformer and filter assembly 
and is intended as a RFI 
suppression power source in 
systems requiring low-level RFI. 


a. ESA _ Using 0.5-Ampere 
Power Supply Card. Refer to 
Figure 5-50 for the power supply 


card schematic diagram. Power 
supply transformer T1, diodes 
CR1, CR3, and power supply 
rectifier filter capacitor C8 
form a full-wave rectifier to 
obtain a minimum of 58 volts 
unregulated dc. Transistors Q1 
and Q2 form a two-stage series 
voltage regulating element. 
Both transistors are always 
conducting, with the base- 
emitter drop of each transistor 
at approximately 0.7 volt. MThe 
voltage drop across R2 is 
negligible. (Resistor R2 is 
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used in conjunction with 
capacitor C5 for RFI noise 
suppression.) In effect, the 
emitter of Q1 is clamped to the 
same potential as the reference 
diode combination CR7 through 
CR12, ie, the dc output of Q1 is 
nominally 47 volts. The 
difference between the Q1 dc 
output and the unregulated dc 
appears across the collector- 
emitter junction of Q1. Figure 
3-63 shows both front and rear 
views of this circuit card. 
Transistor Q2 is a gain stage 
for Q1. Resistor R1 limits the 
current that divides between the 
CR7 through CR12 reference 
diodes and the base of Q2. 
base current of Q1 or the 
collector current of Q2 is equal 

to the base current of Q2 

multiplied by the dc current 

gain (HFE) of Q2. Resistor R7 

acts as a bleeder and assures 

that Q1 and Q2 will conduct even 

when no load is connected across ee 
the output terminals. Without ) 
R7 and no load connected, the 
output would rise to the same 
value as the unregulated dc. 
However, a minimum load of 0.150 
ampere must also be applied to 
maintain the +53-volt regulation 
limit. The +7-volt output is 
obtained by dropping the 
unregulated dc voltage across 
resistor R4 to supply the Zener 
reference diode CR6 which is 
connected across the output. 
Resistor R5 and Zener diode CR5 
provide a -7-volt output in the 
same manner previously 
described. However, a full-wave 
rectifier consisting of 
rectifier diodes CR2 and CR4 and 
capacitor C4 is required to 
obtain the negative unregulated 
potential with respect to the 
circuit common. Capacitors C1 
through C3 suppress RFI noise 
transients which occur due to 
rectifier switching. Capacitors 


The 


C6 and C7 and inductors L3 and 
L4 suppress Zener diode noise. 
The transformer shields anda 


low-pass filter consisting of 
L1, L2, and C9 through C12 
provide noise isolation between 
power line and power supply. 

The ESAs are normally wired so 
that one 250-ohm (25-watt) 
resistor is connected across the 
collecter-emitter of 01 when 
each associated SMD or CMD is 
inserted in its connector to 
reduce power dissipation in 91. 
(This is equivalent to 
paralleling Q1 and 250 ohms for 
each, approximately 0. 150-ampere 
of load current.) Fuse F102 
limits the output current to a 
total of 0.5 ampere. 


b. Selector Magnet 


Driver (SMD). The following 
electrical theory requires 


reference to Figure 3-83 and the 
schematic diagram in Figure 
5-51. The TP323810 selector 
magnet driver (SMD) is basically 
a direct-coupled amplifier 
providing a current gain of 
approximately 80 dB. The first 
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two stages (01, Q6, or 05, Q7) 
provide the necessary gain to 
drive a Schmitt trigger (08 and 
Q9). Transistors Q2 through Q4 
comprise a power regulator stage 
which provides the power supply 
with a constant load. In the 
marking state with a positive 
voltage with respect to common 
applied to each input (or a 
positive voltage on one input, 
the other open), Q1 and Q5 
conduct, which in turn saturate 
Q6 and Q7. In this marking 
state, the voltage drop from the 
emitter of 06 to the collector 
of Q7 is less than the voltage 
drop from the CR15 anode to the 
Q8 emitter. Under this 
condition, the base-emitter 
junction of Q8 is reverse- 
biased, thus turning 08 off. 
With 08 off, the 09 base will 
conduct through R26 and thus 
energize the external selector 
magnet in the collector circuit. 
Transistor Q9 base current is 
sufficient to saturate the 


Figure 3-83. 


Selector Magnet Driver (SMD) TP323810 
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collector. In this condition, 
selector magnet current is 
determined primarily by the 
value of the limiting resistor 
R23 and the power regulator 
output voltage. In the spacing 
state, with a negative voltage 
on input 1, input 2, or both 
inputs, the respective input 
transistor or transistors (Q1, 
05) are off. In this condition 
Q6-07 collector current is cut- 
off and the base of Q8 conducts. 
Transistor 08 base current is 
sufficient to saturate the 
collector. The 08 emitter- 
collector saturation voltage is 
less than the forward drop 
across CR13 thus reverse biasing 
the base emitter junction of Q9. 
With this junction reverse 
biased, Q9 collector current is 
cutoff and the selector magnet 
is deenergized. Because of the 
difference in magnitude of 08 
and Q9 load currents, the drop 
across R21 will be greater in 
the marking state than in 
spacing. This means that the 
input voltage to the third state 
(96 VCE + Q7 VCE) necessary to 
change the state of Q8 will be 
different depending on the 
previous state. Specifically, a 
larger combined Q6 and Q7 
collector-emitter voltage is 
required to turn on 98 than to 
turn off Q8. This hysteresis, 
peculiar to Schmitt triggers, 
enables positive driver input 
Signals to energize the selector 
coil and negative going input 
Signals to deenergize the coil. 
Resistors R4, R16, and 
potentiometers R3 and R15 serve 
to bias 01 and Q5 and set the 
center of the switching 
interval. Emitter resistors R7 
and R18 assist in gain 
Stabilization. Resistors R6, 
R8, R19, and R20 form voltage 
dividers to bias CR2 through CR4 
and CR10 through CR12. These 
diodes exhibit temperature 
characteristics such that 
together with R7 and R18, 
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effective temperature 
compensation is obtained to 
stabilize the switching level of 
the SMD. Diode CR5 establishes 
a voltage reference for the 
first stages to ensure switching 
level stability. When low- 
resistance transmitters (about 
100 ohms) are used to key the 
driver, R1 and R13 have no 
significant effect of the 
operation of the circuit. 
However, when the line 
resistance is high (open line), 
R1 and R13 apply sufficient bias 
to drive Q1 and Q5 into 
conduction. This operation will 
Maintain the terminal equipment 
in the idle state when input 
lines are open, or will allow 
Ssingle-line operation by 
Simulating a marking signal on 
the other input. In the power 
regulator, CR8 and the base- 
emitter junction of Q4 establish 
a voltage reference for R11 
which determines the current 
drain of the unit. Diode CR6, 
CR7 and the base-emitter 
junction of Q3 serve to clamp 
the 04 collector at a low 
voltage so as to minimize power 
dissipation in Q4. As the power 
requirement of the circuitry 
following the regulator 
decreases, the output voltage of 
the regulator will begin to 
rise. This rise corresponds to 
a decrease in Q4 collector-base 
voltage. The effect is to 
increase the forward bias on the 
base-emitter junction of Q3 and 
cause increased collector 
conduction. This collector 
current increases the conduction 
of Q2 whereby Q2 and R10 absorb 
the excess power. Q2 functions 
as a variable resistance so as 
to maintain a constant 
resistance across the output of 
the regulator regardless of the 
state of the driver circuitry. 
As a consequence of this, the 
power supply sees a constant 
load, regardless of driver 
state. Capacitors C4 and C5 


provide negative feedback to 
reduce transient generation in 
the driver. Capacitors C3 and 
C7 and C8 are radio-frequency 
bypass capacitors to eliminate 
any parasitic oscillations that 
may occur as a result of 
switching. 


Cc. Low-Level Keyer 
(LLK). The principles of 
operation of the TP303142 keyer 
circuit card are described in 
the following paragraphs. Refer 
to Figure 3-84 for a front view 
of the TP303142 circuit card and 
Figure 5-47 for a schematic 
diagram. The TP303142 low-level 
keyer is a neutral-to-polar 
converter which, by means of 
passive and active filtering, 
shapes the output waveform. In 
the marking state the signal 
generator contact is open and Q1 
conducts to a level established 
by resistors R1, R2, and R11. 
Transistor 01 conducts 
sufficient current to saturate 
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the collector of Q2 which rises 
to slightly less than the 
positive supply voltage. With 
Q2 conducting, Q4 and Q6 also 
conduct. Transistor Q4 base 
current (equal to the total 
output load current divided by 
the product of Q4 and Q6 gains) 
is small and consequently the 
voltage drops across R6, R10, 
and R7 are insignificant. 
Transitor Q6 base current (equal 
to total output load current 
divided by the gain of 06) is 
also small resulting in an 
insignificant voltage drop 
across R8. Thus, the output 
voltage is the power supply 
voltage minus the sum of Q2 
voltage with collector-emitter 
saturated, QU base-emitter 
voltage and Q6 base-emitter 
voltage. The drop across RY for 
normal output loads is’ 
insignificant. In the spacing 
state the signal generator 
contact is closed. In this 
state R1 is shunted by the 


Figure 3-84. 


Low-Level 


Keyer TP303142 
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series combination of R13 
through R15 thus reducing Q1 
base voltage below the emitter 
voltage established by the 
voltage divider R3, R11. With 
the emitter being at a higher 
potential than the base, Q1 is 
turned off. with 01 off, 92 is 
off and its collector voltage 
approaches the negative supply 
voltage. In this state Q3 and 
Q5 conduct. For the same 
reasons as in the marking state, 
the output voltage is primarily 
a function of Q3 base-emitter 
voltage and 05 base-emitter 
voltage. Diode CR1 is added to 
compensate the unsymmetrical 
properties associated with the 
second stage. During 
transitions, the nonsymmetric 
low-pass contact filter 
prefilters the input to the 
keyer. In addition, common mode 
effects due to the unbalanced 
strap capacitance of the contact 
assembly, are reduced. 
Capacitors C1 and C6 limit the 
high-frequency response of 
states 1 and 2, thus providing 
additional shaping. Stage 3 (Q4 
and 93) is a low-pass active 
filter. By means of C2 charging 
and discharaging through the 
feedback network, consisting of 
R6, R10, R7, and C2, the rise 
and fall times are lengthened to 
produce an acceptable spectrum 
(from RFI standpoint). 
Capacitors C3, C4, and C5 
provide additional shaping by 
bypassing undesirable frequency 
components generated in Q3, QU, 
Q5, and 06. C7 is a radio 
frequency bypass capacitor to 
decouple the power supply. 


d. Power Supply (0.5- 


Ampere) Card. Transformer T1, 
Capacitor C8, filter components 
L1, L2, C9, and C10 through C12 
are all located in the ESA, not 
on the circuit card assembly. 
Refer to Figure 3-85 and 
schematic diagram in Figure 
5-50. Transformer T1, diodes 
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CR1, CR3, and capacitor C8 form 
a full-wave rectifier to obtain 
a minimum 58 volts unregulated 
dc. Transistors Q1 and Q2 form 
a two-stage series voltage 
regulating element. Both 
transistors are always 
conducting with the base-emitter 
drop of each transistor at 
approximately 0.7 volt. The 
drop across R2 (used in 
conjunction with C5 for noise 
suppression) is negligible. In 
effect, the emitter of 01 (dc 
output) is clamped to the same 
potential as the reference diode 
combination CR7-CR12 (nominally 
47 volts). The difference 
between the dc output and 
unregulated dc appears across 
the collector-emitter junction 
of QO1. Resistor R1 limits the 
current that divides between the 
CR7-CR12 reference diodes and 
the base of Q2, which is a gain 
stage for 01. The base current 
of 01 (92 collector current) is 
the base current of 02 
multiplied by the dc current 
gain (HFE) of Q2. Resistor R7 
across the output acts as a 
bleeder and also assures that 01 
and Q2 will conduct even when no 
load is connected across the 
output terminals. Without R6, 
the output would rise to the 
same value as the unregulated dc 
with no load connected. The 
+7-volt output is obtained by 
dropping the unregulated dc 
voltage through resistor R4 to 
supply the Zener reference diode 
CR6, which appears across the 
output. R5 and CR5 provide 

-7 volts ina similar manner; 
however, a full-wave rectifier 
consisting of rectifier diodes 
CR2, CR4, and capacitor C4 is 
required to obtain the negative 
unregulated potential with 
respect to circuit common. 
Capacitors C1, C2, and C3 are 
used to suppress noise 
transients which occur due to 
rectifier switching. Capacitors 
C6 and C7 and inductors L3, L4& 


NAVELEX 0967-LP-625-5010 


TP321130 

| CIRCUIT Front View 
a CARD TP321288 HEAT SINK TP321137 OR TP318835 

| ASSEMBLY TRANSISTOR 


Back View 


| Figure 3-85. Power Supply (0.5-Ampere) TP321290 
| 3-139 


NAVELEX 0967-LP-625-5010 


suppress Zener diode noise. A 
low-pass filter consisting of 
L1, L2, C9, C10, C11, C12, and 
transformer shielding are used 
to obtain noise isolation 
between power line and power 


supply. 
e. Electrical Theory 


(TP321991 CMD). All circuit 
references in the following 
paragraphs are made with respect 
to Figure 3-86, the circuit 
board assembly drawing, and 
schematic diagram in Figure 
5-49. The driver is basically a 
direct-coupled amplifier 
providing a current gain of 
approximately 80 dB. The first 
two stages (01 and Q2) provide 
the necessary gain to drive a 
Schmitt trigger (03 and 04). 0Q5 
and CR2 comprise a power 
regulator stage which provides 
the power supply with a constant 
load. In the marking state, 
with a positive voltage with 
respect to common applied to the 


Figure 3-86. 
Operation 
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Clutch Magnet Driver (CMD) TP321991 for 


input side of the Q1 base 
resistor R5, 01 conducts, which 
in turn saturates 02. . In this 
condition, the sum of the 
voltage drops around the loop 
R14, Q2 collector-emitter and 93 


base-emitter is in a condition 


to reverse bias the base-emitter 
junction of Q3 and thus cut off 
Q3 collector current. The QO4 
base current increases the 
voltage drop across R15 in order 
to satisfy loop conditions 
established by the power 
regulator voltage, R14, CR8, and 
Q4 base-emitter voltage. The O4 
base current is sufficient to 
saturate the collector. In this 
condition, load current is 
determined primarily by the load 
resistance, R17, and the power 
regulator output voltage. In 
the spacing state, with a 
negative input voltage, Q1 is 
cutoff with reverse base-emitter 
bias established by the reverse 
transient protection diode CR3. 
With Q1 off, 02 does not 
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e 
C 
D 
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# 


SvzZE or 


Low-Level 


conduct. Consequently, to 
satisfy loop conditions 
established by R13, 903 base- 
emitter, R18, and the regulator 
voltage, Q3 conducts to raise 
the voltage across R13. Base 
current is sufficient to 
saturate the 03 collector. The 
Q3 collector-emitter voltage is 
less than CR8 voltage, which in 
turn reverse biases the base- 
emitter junction of Q4. With 
the latter junction reverse- 
biased, the Q4 collector is cut- 
off. The collector circuit at 
Q2 has been interrupted and 
brought out to the connector 
contacts at the bottom of the 
card. This circuit must be 
completed externally or 93 
cannot be turned off and the 
Magnet coils are held de- 
energized. The circuit thus 
affords a degree of local 
Magnetic control. Because of 
the difference in magnitude of 
03 and Q4 load currents, the 
drop across R14 will be greater 
in the marking state than in 
spacing state. This means that 
input voltage to the third state 
(92 VCE) necessary to change the 
state of Q3 will be different 
depending on the previous state. 
Specifically, a larger Q2 
collector-emitter voltage is 
required to tum on Q3 than to 
tum off Q3. This hysteresis, 
peculiar to Schmitt triggers, 
enables positive driver input 
Signals to energize and load 
coil and negative-going input 
signals to de-energize the load 
coil. Resistor R6 and 
potentiometer R7 serve to bias 
Q1 and set the center of the 
Switching interval. Emitter 
resistor R8 assists in gain 
stabilization. R11 and R9 form 
a voltage divider to bias CR4 
through CR6. These diodes 
exhibit temperature 
characteristics such that 
together with R8, effective 
temperature compensation is 
obtained to stabilize the 
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switching level of the driver. 
CR7 establishes a voltage 
reference for the first stage to 
ensure Switching level 
stability. When a low- 
resistance transmitter (about 
100 ohms) is used to key the 
driver, R4 has little 
significance on the operation of 
the circuit. However, when the 
input resistance is extremely 
high, R4 applies sufficient bias 
to O01 to cut it off. This 
Operation will maintain the 
terminal equipment in the idle 
state when the input line is 
open-circuited. In the power 
regulator, CR1 and the base- 
emitter junction of Q5 establish 
a voltage reference for Rt and 
R2 which determines the current 
drain of the unit. As the 
driver demands less power from 
the regulator, such as being in 
the deenergized state, the 
excess current (excess over 
energized current) is shunted 
through Zener diode CR2. This 
Operation maintains a relatively 
constant load for the external 
power supply. R2 is adjusted to 
set minimum CR2 current for 
voltage regulation. Coil L1 and 
capacitor C1 serve to reduce 
noise generated by Zener diode 
CR2. Capacitors C3 and C6 
provide negative feedback to 
reduce transient generation in 
the driver. C5 and C7 are 
radio-frequency bypass 
capacitors to eliminate any 
parasitic oscillations that may 
occur during high-speed 
switching. Diode CR9, C4 and 
R16 form a transient-limiting 
network to protect Q4 from 
excessive reverse transient 
voltages present when switching 
inductive loads. 


f. ASR Electronic 


Message Numbering Module 
(Low-Level). The following 
paragraphs describe the 


electronic message numbering 
module low-level operation. 


3-141 


NAVELEX 0967-LP-625-5010 


(1) Message Counter. 


The message counter circuit card 
contains the logic necessary for 
counting up to 9999 messages. A 
positive pulse at the units 
advance input will advance the 
first of four identical decade 
counters. The counters are 
arranged in an ascending order: 
units, tens, hundreds, and 
thousands. Inputs are provided 
to reset all of the counts to 
the zero count and to preset any 
desired number. Outputs of the 
decade counters are converted 
from decimal to Baudot code. 

The Baudot information is routed 
to an external serializer for 
Signal line transmission. The 
counter outputs are also used to 
drive a visual display circuit. 
At the start of message 
counting, the message number 
reset circuit is grounded by the 
zero (set) switch. The switch 
is mounted on the front panel of 
the .numbering module. To 
accomplish reset it is necessary 


to hold the preset switch in the 
preset position to provide a 
ground connection to the zero 
switch. Switch action causes a 
change from +5 volts to ground. 
The plug five volts is derived 
by resistor R2. Using this 
procedure resets all of the 
normal outputs of the counter 
flip-flops to a +5 volts. 
Counter flip-flops include the 
following: MLJ3-MLJ4; MLG3-MLGS4; 
MLF3-MLF4; MLD3-MLD4. All 
counters are identical in 
operation with the exception of 
the carry features (advance 
after a counter of ten). Refer 
to Figure 3-87 for a typical 
count. Outputs are inverted 
binary code for the number being 
counted. The change from the 
nine count to the zero count 
advances the tens counter MLG-6 
to zero. This same method is 
used to carry hundreds and 
thousands. The normal outputs 
of the counter flip-flops are 
used to drive the MC417 four 
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Typical Counter Operation 


digit read-out card. The 
inverted outputs are gated by 
MLJ2. The units enable pulse is 
used to enable MLJ2 when the 
Signal is at ground. The same 
method is used with the tens, 
hundreds and thousands counters. 
Outputs are strobed sequentially 
for decoding. This allows all 
the outputs to be connected 
together to form a wired AND 
connection. Binary coded 
numbers are routed sequentially 
to the binary coded decimal, on 
to the decimal decoder. It is 
then routed to the Baudot 
encoder. Refer to Figure 3-88 
for a detailed code conversion. 
These outputs are used by the 
format scanner. When the 
external preset switch is held, 
ground is connected to MLE4-11 
and all of the counters are 
ready to be preset. The 
thousands preset is a transfer 
switch. The switch is connected 
to MLE3, and pins 5 and 6. This 
group of gates forms a flip-flop 
circuit. The circuit provides 
an advance pulse to the counter 
and steps it once each time the 
switch is pressed. A similar 
circuit is used for the hundreds 
counter. On the tens counter 
only a portion of the preset 
circuit is on this circuit card. 
Additional logic for presetting 
of tens and units can be found 
on the format scanner. 


(2) Four-Digit 
Display. The display circuit 
converts the inverted decimal 
output of the message counter to 
a visual decimal number. 
Conversion is accomplished by a 
Single integrated circuit for 
each visual display tube. Refer 
to Figure 3-89 for the truth 
table. When a valid inverted 
binary coded decimal input is 
present, the gas in the readout 
tube near the selected character 
will ionize and illuminate the 
character. The four-digit 
display is driven by an inverted 
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binary Signal. Diode CR1 is 
used to lower the +5 voltage 
supply by approximately 0.7 
volts. Components R1 and C1 are 
used as a high voltage filter. 
Resistors R2, R3, R4, and R5 are 
anode loads for the readout 
tubes. Resistor R6 is used to 
discharge C1 at power turn off 
to reduce a shock hazard. 


(3) Format Scanner. 
The format scanner contains a 
16-position scanner that 
distributes a programmable 
format. Included in the format 
are the following: Programmable 
station identity message number; 
Fixed characters Z, C, LTRS, and 
FIGS; Customer option of a 3 or 
4 digit message number; the 4 or 
5 character station identity, or 
combinations of each. Special 
screws are used to program these 
options. The screw is inserted 
in the appropriate hole in the 
circuit card for selected 
option. The format counter is 
reset when the negative pulse is 
applied to the format reset. 
Refer to Figure 3-90. The major 
portion of the format counter is 
made up of MLA1 and MLB1. Pins 
6 and 8 of these flip-flop 
circuits are set to +5 volts on 
receipt of the reset pulse. The 
counter is now ready for scanner 
advance pulses. The negative 
advance pulse is inverted by 
MLD3 and delayed by the network 
consisting of R1 and ci. The 
format counter is basically a 
binary counter circuit 
(1-2-4-8). The 4-bit binary 
code from the counter circuit is 
routed to the input of a 
converter circuit consisting of 
MLA2, MLB2, and MLC2. This 
converter is a device that 
accepts 4-bit binary parallel 
information and converts it into 
two groups of 4-unit code (2 of 
8 converter). Only one output 
of each group will be "high" (+5 
volts) at one time. Refer to 
Figure 3-91. The output of the 
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SCANNER ADVANCE 
(Sheet 4/B1) 
INVERTED SCANNER 
ADVANCE 4/B3 MLAI-1 
FORMAT RESET 


"C" OPTION 
2/E5 
"E" OPTION 
2/E6 
"G" OPTION 
2/E6 
"J" OPTION 
2/E7 
"DL," OPTION 
2/G7 
END OF 
FORMAT 2/E8 


NUMBER ENABLE. 


2/F1 


1000s| 100s | 10s | 1s 


* Period dependent on phase relationship between the tape-in and external synchronous pulse. 


Figure 3-90. Format Scanner, Format Option 
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2 of 8 converter is routed toa 
1 of 16 converter. The 1 of 16 
converter is composed of the 
following: MLA3; MLB3; MLC3; 
MLD3. This converter is a 
device that transfers coded 
parallel information from the 2 
of 8 converter into 16 discrete 
outputs in sequential order. 
Only one output will be "low" (0 
volts) at one time. Refer to 
Figure 3-90. The output signals 
from the 1 of 16 converter are 
used to strobe the format to the 
external serializer. The 
outputs of the serializer may be 
changed by the use of the screw 
insertion technique. Refer to 
Figure 3-92 using the following 
information: To obtain FORMAL 
OPTION 1, insert screws in 
position A, C, E, G, J, and L; 
To obtain FORMAT OPTION 2, 
insert screws in position A, C, 
F, H, and K3; To obtain FORMAT 
OPTION 3, insert screws in 
position B, D, G, J, and L. The 
logic used presently to preset 
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units and tens on the external 
message counter ic located on 
the format scanner card. The 
logic is ready for presetting 
when preset enable is held at 
ground by its switch. The tens 
preset transfer switch is 
connected to MLJ4, and pins 1 
and 3. The flip-flop gate 
arrangement provides an advance 
pulse for the tens counter each 
time the preset switch is 
pressed. The units preset logic 
operates in a Similar manner. 
The variable station identity 
circuit also uses the screw 
insertion programming technique. 
The option connections are shown 
within a dashed box on sheet 3 
of the wiring diagrams for 
circuit card TP322024.. The 
circular connections represent a 
screw option. When no screws 
are inserted, all characters are 
letters (all marks). Whena 
screw is inserted the input is 
set for a space bit. The 
vertical bus, connected to the 
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5 Cc 

6 Option (Char. 1) 
q Option (Char. 2) 
8 Option (Char. 3) 
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11 Thousands 

12 Hundreds 

13 Tens 

14 Units 

15 Letters 


Figure 3-92. 
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scanner outputs, is used to 
strobe the characters into the 
external serializer. The 
markings on the circuit card 
should be examined to determine 
the proper character row and bit 
column. Gates MLH3, MLG3, and 
MLF3 are used to code the 
nonvariable characters Z, C, and 
FIGS. The data sample pulse is 
the strobe for the external 
serializer. The sending of the 
Zz and C characters is 
illustrated in Figure 3-93. 


(4) Reader Control 
and Serializer. The reader 
control and serializer circuit 
card provides control of the 
transmitter distributors either 
Singly, or in tandem. A crystal 
oscillator is used with several 
binary dividers to obtain an 
internal bit clock. The crystal 
for the oscillator is inserted 
in a receptacle to obtain 
various Baud rates. The bit 
clock is used by the serializer 


S = SPACE 


DATA SAMPLE 
MLJ3-11 


Z BUS 
MLH3 -2 


C BUS 
MLHS - 12 


BIT 1 
MLH3-8 


BIT 2 
MLH3-6 


BIT 3 
MLG3-8 


BIT 4 
MLG3-6 


go 24 FH gu 


BIT 5 
MLF3-6 


zu 


Figure 3-93. 
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to convert the parallel message 
number and station identity 
characters to serial data for 
line transmission. A two-stage 
crystal oscillator is used as a 
source for bit timing. 
Transistors Q1 and Q2 form the 
active part of a crystal 
controlled, free-running 
multivibrator. The crystal 

(XTL 1) and resistor R6 are used 
as feedback and stabilizing 
elements. The crystal tends to 
oscillate at only its resonant 
frequency. Resistor R6 limits 
the crystal power dissipation. 
Capacitor C2 couples the 
Stabilized signal to Q1. 
Resistor R2 is used to provide 
negative feedback for additional 
stability. Resistor R4 
increases the input impedance of 
Q2. Capacitor C1 is used to 
decouple higher than resonant 
frequencies. Resistor R5- 
provides bias for Q1 and 
resistors R1 and R3 are 
collector loads. The stable 


M = MARK 


S| a | Lee! cen | eee 
ee ee 
ee ee ee 
SET | (eR | RA 
ee 
ee 
—————— es 


Data Sample 


high frequency output of the 
crystal is inverted by MLA4 and 
divided down by flip-flops MLA1, 
MLB1, MLD1, and MLF1. The 
oscillator divider is reset at 
the start of each message and 
for each character on MLF1-4/D7. 
The crystal frequency is 
reinverted by MLA4 and exits on 
pin 33 for test purposes. When 
screws are inserted for 7.00 
unit code (positions P and R), 
the flip-flop group divides the 
signal by 512. This yields the 
desired bit rate. When the 7.42 
unit code is chosen (position M) 
and NO flip-flops MLB1-8 and 
MLD1-8 are effectively cleared 
at reset. This is accomplished 
by reversing the outputs. This 
has the same general effect asa 
clear direct signal. MLA1-5 
will count ones, MLA1-9 will 
count twos, MLB1-5 counts fours, 
etc. This is how division is 
accomplished. Reversing the 
outputs of MLB1-8 and MLD1-8, 
the divider starts out with a 
count of 40 (MLB1-8 counts 
eights, MLD1-8 counts thirty 
twos, 32+8 = 40). The crystal 
frequency is now divided by 472 
(0.92 bits), 512 - 40 = 472 but 
only for the first bit. 
Successive bits are divided by 
512 (1 bit) until a character 
reset occurs. Refer to 
serializer timing diagram figure 
3-94. 


(5) Serializer. The 
major portion of the serializer 
is the 8-bit shift register 
comprised of MLE2, MLD2, and 
MLB2. Program screws at the 
oscillator dividers and the 
input of MLC3 allow the option 
of 7.00 or 7.42 unit code, refer 
to figure 3-94 for illustration 
of the 7.42 unit code. A 
positive voltage at the external 
synchronous pulse input (pin 29) 
is inverted by MLA4. The 
negative output is again 
inverted by another section of 
MLAY. The positive output at 
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Pin 30 of the circuit card is 
externally strapped and used to 
operate the reader step logic. 
Operation of the reader step 
logic is described in para- 
graph f. The negative voltage 
at MLA4-11 is externally 
strapped to the input of MLB3-5. 
The enable signal input is 
positive for MLC3-4. The 
negative output of MLC3-6 is 
delayed approximately 5 
microseconds by R7, C3 and 
inverted by MLB3. The positive 
transition is used to prime the 
bit clock control register MLF1. 
The control register is set upon 
receipt of the next transition 
of the crystal oscillator. The 
positive output at MLF1-8 primes 
the bit clock control register 
and the next excursion of the 
crystal oscillator resets the 
register. This action results 
in a positive pulse at the input 
of MLG1-12. This gate inverts 
the signal and it is used to 
reset the oscillator. The 
inverted side of the bit clock 
control register is inverted by 
MLB3 and delayed approximately 

5 microseconds by R8 and C4. 

The delayed positive pulse is 
inverted by MLB3 and is used as 
a data sample pulse. The bit 
clock control register is 
proportional to the synchronism 
with the crystal oscillator 
frequency. The data sample 
pulse sets a stop bit into 
MLE2-10. This action disables 
MLC3. The positive output of 
MLC3 is inverted by MLB3 and 
disables MLC3-5. This allows 
only one bit clock control pulse 
per character. The 
serialization of the character Z 
is illustrated in Figure 3-94. 

A negative pulse is the only 
marking information that need be 
present. The absence of a pulse 
is used for spacing condition. 
Each negative excursion of the 
bit clock at MLG1-8 will shift 
the mark and space information 
to the right, toward flip-flop 
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OSL-€ 


BIT CLOCK 
4D8/MLG1-6 


EXT. SYNC PULSE 
4B1/MLA4-12 


BIT CLOCK CONTROL 
4B3/MLC3-6 


BIT CLUCK RESET 
4B6/MLG1-8 


DATA SAMPLE 
4BT/MLB3-8 


STOP 
416 /MLE2-8 
BIT 5 
4D4/MLE2-6 
BIT 4 
4D4/MLD2-8 
BIT 3 
4D5/MLD2-6 
BIT 2 
4D6/MLC2--8 
BIT 1 
4D7/MLC2-6 
START 
4D7/MLB2-8 
END OF CHAR. 
4C7/MLB3-2 


INVERTED SERIAL DATA 
4E8/MLB2-5 


Figure 3-94. 


0.92 BIT 1 BIT 1.42 BITS 


eo 


=i = 10US 
a oe 25S Ll 
~« 5US 


~ 20/8 
[STOP] Tstop | 
PUTO Dg 
3 4 5 STOP , rs 4- 
2 3 4 5 STOP Ta 2° 
_[77m1_2 3 4 fs stopL_____, 1. 2~ 


STOP[STARTL_1.f 2. &43 4 5 STOP START 


1.42 BITS 
CHARACTER "Z" 


Serializer Timing Diagram (7.42 Unit Code Free 
Running) 
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MLB2. When the 
shifted all the way through 
MLB2-8, all the inputs to MLC3 
are high. When all the inputs 
to MLC3 are high, the output 
goes negative and starts the end 
of the character pulse. This 
immediately sets the stop bit 
into the last register MLB2. 
This is accomplished by holding 
the SD (set direct) input low. 
When the clock goes positive, 
MLC3-2 is enabled through option 
S and an oscillator reset pulse 
occurs. A data sample pulse is 
generated approximately 5 
microseconds later. The 
oscillator reset causes the bit 
clock to reset to 0 volts. The 
data sample pulse sets a marking 
bit into the stop bit register 
MLE2-10. The marking bit 
disables the end of character 
gate MLC3 and unbinds MLB2-4. 
The next positive transition of 
the bit clock will be for MLG1-5 
to shift the stop bit out of 
MLB2-5. The reset of the 
oscillator will produce a 0.92 


stop bit has 


bit. A total stop bit length of 
1.42 is produced (0.50+0.92 = 
1.42) at the end of the 


character pulse. The inverted 
serial signal at MLB2-5 is 
inverted by MLE3 (only during 
the format scan). The input 
control for this action is the 
inverted output of the reader 
enable register MLE4. The same 
Signal is also used to control 
gate MLC3 through diode CR4 so 
the serializer will run only 
when sending the format. The 
output of MLE3-8 is shaped by 
R9, C5, and R10 then routed to 
an external keyer. The 7.00 
unit operation is obtained when 
the program screw options P and 
R only are used. The major 
differences are the method of 
frequency division in the 
oscillator dividers and the 
exclusion of the bit clock 
Signal from the bit clock 
control circuitry. The bit 
clock control gate MLC3 is now 
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controlled by the end of the 
character pulse from MLB3-2. 
The end of the character pulse 
starts the bit clock control 
sequence and results in a unity 
stop pulse. Refer to Figure 
3-95 for unit stepping 
operations. 


g. Reader Control. The 
transmitter distributor contacts 
such as the reader inputs, run- 
stop, tight-tape and tape-out 
are closed to ground in the "in" 
and "run" position. Refer to 
Figure 3-96 for rear and front 
bit clock pulse generation. The 
inverted bit clock is converted 
by MLF4-2 and delayed by R14 and 
C6. The delayed output is 
combined with an AND function at 
the output of MLF4-10 and the 
bit clock that has been inverted 
by MLF4-12. The output of 
MLF4-10 is shown without a wired 
AND connection. This is done to 
illustrate the two inputs of the 
AND function. The resultant 
narrow pulse is used to sample 
the front reader control flip- 
flop MLG3 and MLG2. The normal 
bit clock is treated ina 
Similar manner with the narrow 
rear bit clock pulse displaced 
by one-half a bit. The run-stop 
register MLG3-9 and the tape-out 
register MLF2-6 outputs are set 
to +5 volts by the rear bit 
clock when the rear run-stop and 
tape-in switches are closed to 
ground. Refer to Figure 3-97. 
The front run-stop and tape-out 
registers are inhibited from 
being set, while the rear tape- 
out register is active due to 
the inhibit signal at MLF2-9. 
The MLF3-4 and MLF3-2 gates are 
used to inhibit the set of rear 
and front tape-out registers. 
The inhibit mode is at zero 
volt. The input is called the 
remote serializer enable and 
tape-in inhibit. This input is 
controlled by the line seizure 
circuit when used with the 
TP328000 numbering module. This 
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CSL -E 


BIT CLOCK 
4D8/MLG1-6 


EXT. SYNC PULSE 
4B1/MLA4-12 


BIT CLOCK CONTROL 


BIT CLOCK RESET i a ae: | acne 
4B6/MLG1-8 

DATA SAMPLE 

4B7/MLB3-8 
STOP 
4D3/MLE2-8 STOP STOP 
BIT 5 
4D4/MLE2-6 TO 3 
nih ee a Say) 22 (aoe a ne 
4D4/MLD2-8 STOP 4 
BIT 3 += 
4D5/MLD2-6 3 4 {| 5 STOP | Ts T 
BIT 2 a a rer | 5 ST st 
4p6/MLC2-6.° i. 

_ 

BIT 1 a ee ee STOP Ga 
4D7/MLC2-6 
START TART [ 1 2 3 4 5 STOP START 1 
4D7 /MLB2-8 

END OF CHAR. ©] c 1 

4C7/MLB3-2 ; ; 

INVERTED SERIAL DATA, STOP [START]1_1 jf 2. ° #243 #44 L—_5 STOP [START 
488 /MLB2-5 be-1.5 BITS-o| 


Figure 3-95, 


1 BIT 


[———} j~1.5 BITS>| 
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Serializer Timing Diagram (7.00 Unit Code, Stepped 
7.5-Bit Character Length) 
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INVERTED 
BIT CLOCK 
2/D2 


NORMAL 
BIT CLOCK 
2/C2 


MLF4-11 


MLF4-10 
(Without Wired 
AND Connection) 


MLF4-10 
BIT CLOCK 
LOWER 
MLG4-4 
(Without Wired 
AND Connection) 


oo 


approx 5 41 sec 
BIT CLOCK 


UPPER 


output connects to gate MLF3. 
These gates provide a +5-volt 
output when either the front or 
rear tape-out register is 
enabled. The output of MLF3-8 
is delayed by R19 and C8 and 
inverted by MLH3. The delayed 
negative transition is gated 
with the output of MLF3-11 and 
the local form delete signal. 
The output of MLH4-6 is a narrow 
-pulse unless the local format 
delete switch is turned on 
grounding MLH4-5. The negative 
format reset pulse is used to 
reset the scanner. The format 
reset signal is also used to 
generate the message number 
advance signal MLH4-8. The 
MLH4-9 input is used with the 
optional line assurance circuit 
card. The number will not 
advance when the input is at 0 
volt. The bit clock control 
gate MLC3~-1 is enabled by the +5 
volt level output from MLH4-12. 
When the bit clock control gate 
is enabled, a data sample pulse 
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eeeevere ee 


+ approx 3.u sec 


Conversion of Clock to Rear and Front Bit Clock 


is started. The data sample 
pulse starts the scanner and 
these pulses continue through 
the 15-character sequence. The 
end of format signal at MLB3-3 
is inverted and used to set MLE4 
(the reader enable register) on 
receipt of the next sample 
pulse. The output of register 
MLEY (pin 6) is th last positive 
level needed to enable MLH2-12. 
The signal is inverted by MLH3. 
The positive output of MLH3 is 
shaped by resistor R17 and 
capacitor C2. C2 is mounted on 
connector P2 of the numbering 
modules. When the synchronous 
pulse is not used, the reader 
step is held high at +5 volts on 
receipt of the reader enable 
Signal. This is called the free 
running mode. The inverted rear 
run-stop signal MLG4-8 primes 
both the run-stop and tape-out 
registers MLG3-12 and MLF2-4. 
This is to ensure that the tape- 
out register cannot be enabled 
until a normal run condition is 
transmitter distributor. 
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nGL-€ 


REAR BIT CLOCK 
REAR Ai in=6¥or 


RUN 
REAR. FAPE- OUT 
SWITCH 2/C2 IN 
REAR RUN-STOP 
REGISTER MLG3-9 2/B7 
REAR TAPE-OUT 
gS Sy 6 2/C7 
FORMAT 
MLH4-6 B/c6. 


DATA SAMPLE 
MLB3-8 4/87 


READER ENABLE 

MLE4-6 4/F3 

REAR READER STEP 
B8 


5 

PATERNAL SYNC 
PULSE 4/B2 
FRONT RUN-STOP 
SWITCH 2/E2 


FRONT TAPE-OUT 
SWITCH 2/F2 


FRONT RUN-STOP 
REGISTER MLG3-5 


START 
SCANNER 
AND 
SEND 
FORMAT 


2/E7 NO CHANGE UNTIL UPPER TAPE-OUT 


FRONT TAPE-OUT 
REGISTER MLG2-6 
2/F7 

END OF FORMAT 
4/F1 


Figure 3-97. 


Reader Run-Stop Controls 
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established in the The end of 
the format signal is inverted at 
MLB3-4. This signal is used to 
prime reader enable register 
MLE4. The #+5-volt output at 
MLE4-6 occurs after the last 
data sample pulse and is used as 
a clear signal for MLG2-12 or 
MLF2-12. This ensures that the 
tape-out register cannot be 
reset after being enabled until 
a full format is transmitted. 
The registers cannot be reset 
even if a premature tape-out 
occurs in the transmitter 
distributor. 


(1) Tandem 
Operation. An external delay 
circuit is used for tandem 
operation but is not required 
for single channel operation. 
The connection between MLG2-9, 
MLG3-10, and MLF2-5 makes it 
impossible for the rear run-stop 
or tape-in registers to be on 
when the front tape-in register 
is on. A similar function is 
accomplished by MLF2-9, MLG3-4, 
and MLF2-5 for the rear tape-in 
register. Rear and front bit 
clocks are used to set these 
control flip-flops. There is a 
one-half bit delay between these 
clock signals. This is required 
to develop a format reset pulse. 
Refer to Figure 3-98. A longer 
pause in operation is necessary 
when running the transmitter 
distributor (TD) in tandem 
because of their long mechanical 
delays. This is accomplished by 
delaying the second tape-in 
register approximately 400 
milliseconds. The rear bit 
clock clears the tape-in 
register as the rear TD runs out 
of tape. This causes the local 
transmitter busy signal to go 
idle (0 volt at pin 9). The 
line seizure circuit card uses 
this signal to initiate the 400 
milliseconds (ms) negative 
pulse. This pulse is used to 
inhibit the tape-in register 
through MLF3-2 for the pulse 
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duration. A similar operation 
takes place when switching from 
the inner to the outer 
transmitter distributor. 


(2) Line Assurance. 
The optional line assurance card 
provides the proper signals for 
exercising the transmitter 
signal line approximately once 
every two minutes if the TD 
should stay idle for two 
minutes. If the local 
transmitter should go busy, the 
circuit will be reset and will 
not produce a format until the 
transmitter is idle for at least 
a minute. Transistor 01 and 
associated components comprise 
an 8-second timer. This 
transistor stage drives a 
(divided by 16) counter 
comprised of dual flip-flop 
packages ML4Y and ML5. For the 
counter to operate normally, the 
following conditions must exist. 
Inhibit line assurance input 
must be at ground (pin C) 
keeping transistor Q2 off. 
Local transmit busy line must be 
at ground (pin N). This signal 
is inverted by ML3-4 and allows 
the set direct inputs of the 
flip-flops to be high. Remote 
serializer enable input must be 
high (pin F). This pin controls 
the J and K inputs to the last 
flip-flop. This pin can be 
driven low by the line seizure 
card under seizure conditions 
and this would inhibit the 
counter. When flip-flop ML4 
goes to its clear state (pin 8 
low, pin 9 high) both inputs to 
ML2-3 are high for a short time 
due to the integrator circuit, 
composed of R10 and C6. Gate 
ML2-3 goes low and sets the 
latch consisting of ML1-2 and 
ML2-11. The signal is delayed 
by R4& and C3 when ML1-10 goes 
high. This signal is used by 
gates ML3-8, ML3-10 and ML3-12 
and integrator R4 and C2 to 
develope a positive pulse at 
ML3-12. The positive pulse is 
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9SL-E 


END OF FORMAT 
4/Fl 

DATA SAMPLE 
MLB3-8 4/B7 


READER ENABLE 
MLE4-6 4/F3 
REAR TAPE-OUT 


SW 2/C2 

REAR TAPE-OUT 
REGISTER MLF2-6 2/C7 
REAR READER STEP 
MLH3-12 5/B5 


FRONT RUN-STOP 
REGISTER MLG3-5 2/E7 


FRONT TAPE-OUT 

SW 2/F2 

FRONT TAPE-IN 
REGISTER MLG2-6 2/F7 
FORMAT RESET 

MLH4-6 5/C6 

FRONT READER STEP 
MLH3-2 5/E5 

TAPE-IN INHIBIT 

PIN 6 5/B8 


FORMAT GENERATION EXCLUDED 


FOR SIMPLICITY TIMING STARTS 
| AT END OF FORMAT 


1 CHAR. 


20 TO 40 MS 


Figure 3-98. 


Tandem Transmitter Distributor Operation 
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inverted by ML3-6 and used as a 
format reset signal to reset the 
format scanner. The latch sets 
when ML1-2 goes high. When the 
Cutputs of ML1-4 and ML1-6 go 
low, gate ML2-8 is primed. The 
Signal On pin E is used to 
prevent a number advance signal 
from the reader control and 
serializer. The signal On pin F- 
is ued by the serializer gy 
circuit to prevent the tape-in 
registers from being energized 
if a tape-in signal is received. 
Pin L goes high when the format 
scanner steps to ZCZC portion of 
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the format. When pin 8 goes low 
and pins 9 and 10 of ML2 are 
high, the data sample pulses are 
inhibited from having effect on 
the format scanner, thus 


-deleting this portion of the 


format. When pin D goes low, 
the format scanner cycles to the 
end. This signal is inverted at 


ML1-8, both inputs to ML2~6 
(high) and ML2~-12 (low). 


This 


action resets the latch. When 


-all three conditions remain 


unchanged, the cycle will repeat 
after approximately two minutes. 


3~157/3-158 Blank 


v& 
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Table 4-1. 


Periodicity 


= 


M 
M 
M 
M 
M 
M 
M 
M 
M 


Scheduled Maintenance Action Index 


Maintenance Action 


Inspect and clean as necessary. 


Check paper supply. 


Inspect and lubricate if 
necessary. 


Check points of range. 


Clean selector magnet pole 
faces. 


Check operation of keyboard. 


Disassemble and inspect. 


Inspect main shaft. 


Inspect function box. 


Inspect keyboard. 


Inspect selector mechanism. 


Reassemble. 


Check left margin. 


Check right margin. 


Inspect and lubricate transmitter 
distributor. 


Inspect and lubricate 
reperforator. 


Inspect and lubricate 
perforator. 


Reference 


4-5a 
4-5a (7) 


4-6,4-7 


4-5b(1) 
4-5b (2) 


2-3 


4-5c 

4-5c (2) 
4—-5c (3) 
4-5c (4) 
4-5c(5) 
4-5c (6) 
4-5c (7) 
4-5c (8) 
4-12 
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Table 4-1. Scheduled Maintenance Action Index - Continued 
Periodicity Maintenance Action Reference 
Q Disassemble and clean in 4-5d 
cleaning solvent. 
O Lubricate. 4-6,4-7 
.Q Check adjustments. 4-5d (6) 
Q Inspect selector mechanism 4-5c (5) 
Q or R Conduct performance tests. 4-8 
Cc. Resuscitation. securely fastened. Ensure 


Personnel working with or near 
high voltage should be familiar 
with modern methods of 
resuscitation. Such information 
may be obtained from the Bureau 
of Medicine and Surgery. 


4-5. PREVENTIVE MAINTENANCE 
PROCEDURES. The following 
paragraphs contain scheduled 
preventive maintenance 
procedures referenced in 
Table 4-1. 


a. Daily Inspection and 
Cleaning. Daily inspection and 


cleaning of the teletype machine 
is performed as follows: 


CAUTION 


Never increase tension on 
print hammer for darker print; 
replace the ribbon. When re- 
Placing type box, ensure that 
it is properly positioned and 


that ribbon is correctly 
installed. 


(1) Inspect ribbon 
for wear and frayed edges; 
replace if required. 


(2) Inspect wire 
rope for frayed ends, cuts, and 
broken strands; replace if 
required. 


(3) Inspect type and 
type box for excessive wear on 
pallets; clean with stiff brush 
if smudging is evident. 


(4) Inspect machine 
for loose, broken, or worn 
parts. 


CAUTION 


While cleaning teletype 
Machine, ensure that springs 
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(e) Signal 
generator contacts (paragraph 
6-4b(9)). 


(f) Adjust 
clutches to the high side for 
100-wpm operation. 


4-6. CABINET LUBRICATION. 
following paragraphs provide 
cabinet lubrication instructions 
and Table 4-2 specifies 
‘lubrication intervals which 
depend on the amount of daily 
operation and the speed of 
operation. Lubrication methods 
for the cabinet are indexed in 
Table 4-3 and presented in 
lubrication charts. The 
lubrication charts consist of 
photographs and line drawings. 
Photographs show the general 
area to be lubricated. Callouts 
on. the photographs refer to line 
drawings indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 


The 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
cabinet as viewed by the 
operator facing the unit. 


b. Lubricate the cabinet 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
cabinet. Recheck all clutch 
gaps; reset if necessary. 
Thereafter, use the lubrication 
intervals specified in Table 
4-2. 


WARNING 
Disconnect power before 


applying any lubricant. 


om Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 


4-6 


Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. The following 
symbols apply to the specific 
lubrication instructions 
indicated in the line drawings. 


Symbol Meaning 
O - Apply MIL-L- 
17672 
G - Apply MIL-G- 
23827 
SAT - Saturate with MIL- 


L-17672 oil 


d. Apply MIL-L-17672 oil 
wherever the use of oil is 
indicated. Apply MIL-G-23827 
grease on all surfaces wherever 
indicated. Whenever clutches 
are disassembled, apply a thin 
coat of grease to the shoe lever 
spring loops, and oil to the . 
internal mechanisms. Fill ) 

at Ss 


lubricator reservoir 
indicated intervals. 

e. Lubricate the cabinet 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 


4-7. ELECTRICAL SERVICE UNITS 
LUBRICATION. The following 
paragraphs provide electrical 
service units lubrication 
instructions and specify 
lubrication intervals 

(table 4-2) which depend on the 
amount of daily operation and 
the speed of operation. 


Speed (wpm) 
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Table 4-2. Lubrication Interval 


(Based on 5-Day Week) * 


Daily Operation of Equipment ~~. 


60 52 wks 39 wks 26 wks 

66 52 wks 39 wks 26 wks 

75 52 wks 39 wks 26 wks 

1007107 39 wks 26 wks 13 wks 
Newly Installed 3 wks 2 wks 1 wk 
Equipments 


(All Speeds) 


ays *For a 6-day week operation, reduce 
( lubrication intervals 15 percent. 

: For a 7-day week operation, reduce 
lubrication intervals 30-percent. 


Table 4-3. Cabinet Lubrication Chart Index 


Page No. 
Cabinet Mechanism 4-8 
Line Guide Mechanism 4-9 
Dome Latch Mechanism 4-9 
Low-Paper and Paper-Out switch 4-10 


Mechanism 


Engaging Surface Stop Magnet 
Armature 
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LOW-PAPER LEVER ‘ 


PAPER-OUT LEVER 


Figure 4-4, Low-Paper and Paper-out Switch Mechanism 


G Engaging Surfaces Stop Magnet Armature 


Figure 4-5. Engaging Surface Stop Magnet Armature 
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Lubrication methods for 
electrical service units are 
presented in the lubrication 
chart in Figure 4-5. The 
lubrication charts consist of a 
line drawing indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to 
electrical service units as 
viewed by the operator facing 
them. 


b. Lubricate electrical 
service units just prior to 
placing set in service. After 
300 to 500 operating hours, 
relubricate the electrical 
service units. Thereafter, use 
the lubrication intervals 
specified in Table 4-2. 


WARNING 


Disconnect power before 
applying any lubricant. 


Cc. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 


d. Avoid over lubrica- 
tion. Keep electrical contacts 
and wire insulations free of 
lubricants. 


4-8. PERFORATOR- TRANSMITTER 
BASE LUBRICATION. The following 
paragraphs provide perforator- 
transmitter base lubrication 
instructions and specify 
lubrication intervals in 

Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
perforator-transmitter base are 
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indexed in Table 4-4 and 
presented in lubrication charts. 
The lubrication charts consist 
of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
perforator-transmitter base as 
viewed by the operator facing 
the unit. 


b. Lubricate the 
perforator-transmitter base just 
prior to placing it in service. 
After 300 to 500 operating 
hours, relubricate the base. 
Recheck clutch gap; reset 
if necessary. Thereafter, use 
the lubrication intervals 
specified in Table 4-2. 


WARNING 


Disconnect power before 
applying any lubricant. 


Cc. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 


d. Whenever clutches are 
disassembled, apply a thin coat 
of grease to the shoe lever 
spring loops, and oil to the 
internal mechanisms. 


e. Lubricate the 
perforator-transmitter base 
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Table 4-4. Perforator-Transmitter Base Lubrication Chart Index 


Figure Title Page No. 


4-6 Keyboard Mechanism 4-15 
4-7 Spacebar Mechanism 4-15 
4-8 Keylever Mechanism 4-16 
4-9 Break Lever Mechanism 4-16 
4- 10 Code Lever Mechanism 4-16 
4-11 Keyboard Lock Mechanism 4-17 
4-12 Extension Basket Mechanism 4-17 
4- 13 Detent Lever Mechanism 4-18 
4-14 Selector Lever Mechanism 4-18 
4-15 Code Bar Extension Bail Mechanism 4-18 
4- 16 Code Bar Extension Mechanism 4-18 , 
4-17 Clutch Trip Bar Link Mechanism 4-19 J 
4-18 Code Bar and Local Line-Feed 4-19 
Mechanism 
4-19 Code Bar Mechanism 4-20 
4-20 Code Lever Universal Bail 4-20 
Mechanism 

4-21 Local Carriage Return Mechanism 4-20 
4-22 Signal Generator Mechanism 4-21 
4-23 Non-repeat Lever Mechanism 4-21 
4-24 Clutch Trip Bar Mechanism 4-22 
4-25 Transfer Lever Mechanism 4-22 
4-26 Contact Box 4-22 
4-27 Transfer Bail Mechanism 4-23 
4-28 Keyboard Clutch Mechanism 4-23 
4-29 Lockbar Latch Mechanism 4-23 
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Table 4-4, Perforator-Transmitter Base Lubrication Chart Index - 
Continued 


Figure Title Page No. 


4-30 Margin Indicating Mechanism 4-23 
4-31 Local Line-Feed Mechanism 4-24 
4-32 Keyboard Shaft Mechanism 4-24 
4-33 Intermediate Gear Mechanism 4-25 
4-34 Signal Generator Mechanism, 4-25 


Right Side View 


4-35 Locking Bail Mechanism 4-26 
4- 36 Code Bar Bail Mechanism 4-26 
4-37 Universal Bail Latchlever 4-27 
Mechanism 
4- 38 Reset Cam Follower Mechanism 4-27 
4-39 Character Counter and Electrical 4-28 
Line Break Mechanisms 
4-40 Character Counter Mechanism 4-28 
4-41 Character Counter Mechanism 4-29 
4-42 Electrical Line Break Mechanism 4-29 
4-43 Local Paper Feed-Out Mechanism 4-30 
4-44 Repeat-on-Space Mechanism 4-30 
4-45 Repeat-on-Space 4-31 
4-46 Synchronous Pulse 4-31 
4-47 Code Bar Guide 4-32 
4-48 Synchronous Pulsed Magnet Mechanism 4-32 
4-49 Contact Swinger | 4-32 
4-50 Time Delay Mechanism 4-33 
4-51 Answer-Back Mechanism 4-33 
4-52 Answer-Back Sensing Lever Mechanism 4-34 
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Table 4-4. Perforator-Transmitter Base Lubrication Chart Index - 


Continued XY 
| 
Figure 
4-53 Answer-Back Armature Mechanism 4-34 
4-54 Answer-Back Latch and Stop Lever 4-35 
Mechanism 
4-55 Answer-Back Stop Lever 4-35 
4-56 Answer-Back Code Bars and Sensing 4-36 
Levers 
4-57 Answer-Back Driving Mechanism 4-36 
4-58 Answer~Back Stepping Pawl 4-37 
4-59 * answer-Back Keyboard Lock Bail 4-37 
| Mechanism 
it 
e 


4-14 
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4-7 SPACEBAR 


4-8 KEYLEVER 
MECHANISM 


4-10 CODE LEVER 
MECHANISM 


4-11 KEYBOARD LOCK 
MECHANISM 


Figure 4-6. Keyboard Mechanism, Bottom View 


r@) Bearing Surface Spacebar 2 
(Left and Right) : . 


Figure 4-7. Spacebar anism, Bottom View 


15 


- 
! 
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Oo Engaging Surface Keytop Levers : i) 
(36 Levers) 


Figure 4-8. Keylever Mechanism 


O Engaging Surface Break Keylever 
r@) Bearing Surface Function Lever 
G Contact Surface Break Lever 


Figure 4-9. Break Lever Mechanism 


Contacting Surface Codelever 

(32 Levers) Universal Bail 
Guide Slots Codelevers 
(32 Levers) 

Felt Washers Codelever 

(6 Washers) Shaft 

Bearing Surface Lock Ball 

(32 Wedges) Track 

Hooks - Each End Spring 


(40 Springs) 


Figure 4-10. Code Lever Mechanism 
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GUIDE SLOT 


HOOKS-EACH END 
BEARING SURFACE 
ENGAGING SUR- 

FACE 


BEARING SURFACE 


Figure 4~11. Keyboard Lock Mechanism 


Figure 4-12. 


KEYBOARD LOCK 
PLUNGER 


SPRING 


KEYBOARD LOCK~ 
LEVER 


KEY BOARD LOCK 
FUNCTION LEVER 


FUNCTION BAIL 


Extension Basket Mechanism, Bottom View 
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‘ 


Figure 4-13. 


Figure 4-14. 
0 


0 
Figure 4-15. 


0 


0 


4-16. 


Figure 


4-18 


BEARING SURFACES 
(FRONT AND REAR) 


BEARING SURFACE 
HOOKS-EACH END 


BEARING SURFACE 


Detent Lever Mechanism 


HOOKS=-EACH END 
(2 SPRINGS) 


SLIDING SURFACE 


BEARING SURFACE 


BEARING SURFACE 


CAMMING SUR- 
FACE 


Selector Lever Mechanism 


CAMMING SUR- 
FACE 
HOOKS-EACH END 


SLIDING SURFACE 
(2 PLACES) 


ENGAGING SUR- 
FACES (TWO 
PLACES) 


SLIDING SURFACE 
SLIDING SURFACE 
GUIDE SURFACES 


(5 EXTENSIONS- 
TWO PLACES) 


HOOKS-EACH END 
(5 SPRINGS) 


CONTACT SUR- 
FACE (5 EX- 
TENSIONS) 


Code Bar Extension Mechanism 


CONTROL CAM 


DETENT LEVER 
SPRING 


ROLLER 


SPRINGS 


RESET LEVER 


KEYBOARD CONTROL 
SELECTION LEVER 


RESET CAM FOLLOWER 
AND RESET LEVER 


RESET CAM FOLLOWER 


SLIDE ROLLER 
SPRING 


LEVER AND EXTENSION 


LEVER 


LEVER 


CONTROL CAM 


Code Bar Extension Bail Mechanism 


CODE BAR EXTENSIONS 


SPRINGS 


CODE BAR EXTEN- 
SION 
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0 CONTACT SUR- 
FACE 


0 COMPRESSION 
SPRING-EACH END 


CONTACT SUR- 
FACE 


ENGAGING SUR- 
FACE 


BEARING SURFACE 


CONTACT SUR- 
FACE 


BEARING SURFACE 
AND SLIDING 
SURFACE 


CONTACT SUR- 
FACE {BOTH SIDES) 


SLIDING SURFACE 


CLUTCH TRIP BAR 
LINK EXTENSION 


LINK GUIDE PIN 


TRIP BAR LINK LATCH 


CLUTCH TRIP BAR 
LINK 

TRIP BAR LINK LATCH 
BELLCRANK 
BELLCRANK AND 
CLUTCH TRIP BAR 
LINK 


BELLCRANK 


CLUTCH TRIP BAR 
LINK 


Figure 4-17. Clutch Trip Bar Link Mechanism 


4-19 CODE BAR 
MECHANISM 


4-20 CODE LEVER 
UNIVERSAL BAIL — 
MECHANISM 


4-21 
-LOCAL CARRIAGE 
RETURN MECHANISM 


Figure 4-18. Code Bar and Local Line-Feed Mechanism, Top View 
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HOOKS=EACH END — SPRING 
(8 SPRINGS) 


GUIDE SLOTS CODE BAR GUIDES 
(LEFT AND RIGHT 

TOP AND 

BOTTOM) 


Figure 4-19. Code Bar Mechanism 


0 HOOKS-EACH END SPRING 


— ee 


02 BEARING SURFACE CODE LEVER UNIVER- = 
SAL BAIL ) 


Figure 4-20. Code Lever Universal Bail Mechanism 


HOOKS-EACH END ~— SPRING 


BEARING SURFACE LOCAL CARRIAGE 


(2 PLACES) RETURN FUNCTION 
BAIL 

ENGAGING SUR- LOCAL CARRIAGE 

FACE RETURN FUNCTION 
LEVER 


Figure 4-21. Local Carriage Return Mechanism 
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€ 4-24 CLUTCH TRIP BAR 
MECHANISM 


4-25 TRANSFER LEVER 
4-26 CONTACT BOX 


4~23 NON-REPEAT 
MECHANISM 


4-27 TRANSFER BAIL 
MECHANISM 

4-28 KEYBOARD CLUTCH 
MECHANISM 

4-29 LOCKBAR LATCH 
MECHANISM 


4-30 MARGIN INDICATOR 
MECHANISM 

4-31 LOCAL LINE ""ED 
MECHANISM 


4-32 KEYBOARD SHAFT 
MECHANISM 


4-33 INTERMEDIATE GEAR 
MECHANISM 


C Figure 4-22. Signal Generator Mechanism, Rear View 


SAT FELT WASHER NON-REPEAT 
LEVER CRANK 
0 HOOKS-EACH END SPRING 


02 BEARING SURFACE NON-REPEAT 
LEVER CRANK 


02 BEARING SURFACE NON-REPEAT 


LEVER 

G ENGAGING SUR- NON-REPEAT 
FACE LEVER 

02 GUIDE SLOT NON-REPEAT 
LEVER 


Figure 4-23. Non-repeat Lever Mechanism, Rear View 


NAVELEX 0967-LP-625-5010 


win 


F 
4-24 


O02 


fe) 


| 


Figure 4-31. 


SAT 


Keyboard 


igure 4-32. 


Guide Slot 


Bearing Surface 


Hooks - Each End 


Bearing Surface 


Engaging Surface 


Local Line-Feed Mechanism 


Felt Washer 


Gear Teeth 


Oil Hole 


Internal Mech- 
anism 

Felt Wick 

Oil Hole 


Camming Surface 
Each Cam 


Felt Washer 


Shaft Mechanism 


Local Line-Feed 
Trip Link 


Local LinesFeed 
Function Lever 


Spring 
Function Bail 


Local LinesFeed 
Fuxction Lever 


Signal Generator 
Shaft 


Signal Generator 
Shaft 


Signal Generator 
Shaft 


Keyboard Clutch 


Keyboard Clutch 


Signal Generator 
Cam 


Signal Generator 
Cam 


Signal Generator 
Shaft 


Ee 
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Oiler - Each End Motor Shaft 
(Right and Left) 


Teeth (2 Gears) Intermediate Gears 
Ball Bearing Intermediate Gear 
(2 Bearings) Shaft 


Figure 4-33. Intermediate Gear Mechanism 


4-35 LOCKING BAIL 
MECHANISM 


4-36 CODE BAR BAIL 
MECHANISM 


4-37 UNIVERSAL BAIL 
LATCHLEVER MECHANISM 


Figure 4-34. Signal Generator Mechanism, Right Side View 
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SAT FELT WASHERS (2 
WASHERS - FRONT 
AND REAR) 


SAT FELT WICK 


0 GUIDE SLOTS 
(3 SLOTS) 


Figure 4-35. Locking Bail Mechanism 


SAT Felt Washers 
(2 Washers) 


Oo Bearing Surface 
(2 Places) 


Oo Hooks - Each End 
(2 Springs) 


SAT Felt Washer 


04 +=Bearing 
O2 + Bearing Surface 


O2  =Engaging Surface 


Figure 4-36. Code Bar Bail Mechanism 
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0 HOOKS-EACH END SPRING 


LOCKING BAIL 
POST 


CAMMING SUR- 
FACES 


LOCKING BAIL 


Codebar Bail 


Codebar Bail 


Spring 
Codebar Bail Latch 


Codebar Bail 
Codebar Bail Latch 


Eccentric Follower 
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HOOKS (EACH 
END) 

GUIDE SLOT 
(EACH SIDE OF 
SLOT) 


ENGAGING SUR- 
FACE 


ENGAGING SUR- 
FACE 


FELT WASHER 


SPRING 


UNIVERSAL BAIL 
LATCH LEVER 


CODE BAR BAIL EX- 
TENSION 


RESET BAIL LATCH 


UNIVERSAL BAIL 
LATCH LEVER 


Figure 4-37. Universal Bail Latchlever Mechanism 


FELT WASHER 
BEARING SURFACE 


FELT WASHERS 
(FRONT & REAR) 


OIL HOLE 


HOOKS-EACH END 


ENGAGING SUR- 
FACE 


Figure 4-38. Reset Cam Follower Mechanism 


ROLLER 
RETAINING RING 


RESET CAM FOLLOWER 
SHAFT 


RESET CAM 
FOLLOWER SHAFT 


SPRING 


RESET LEVER 
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4-40, 4-41 
CHARACTER COUNTER 
MECHANISM 


4-42 
ELECTRICAL LINE- 
BREAK MECHANISM 


Figure 4-39. Character Counter and Electrical Line-Break 
Mechanisms, Rear View y 


G ENGAGING SUR- COUNTER SCALE 
FACE BRACKET 
0 BEARING SURFACE INDICATOR CORD 
PULLEY 


CNW | 


0 BEARING SURFACE RATCHET LATCH 
LEVER 


0 BEARING SURFACE RATCHET DRIVE 
LEVER 


Figure 4-40. Character Counter Mechanism 


Figure 4-41. 


Figure 4-42. 
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Contact Surface 


Bearing Surface 
Bearing Surface 


Teeth 


Engaging Surface 
(2 Places) 


Hooks - Each End 
(3 Springs) 


Bearing Surface 
Bearing Surface 


Engaging Surfaces 
(3 Surfaces) 


Character Counter Mechanism 


Hooks - Each End 
Contact Surface 


Bearing Surface 


Antibounce Latch 


Antibounce Latch 


Ratchet Drum 


Ratchet 


Reset Lever 
Extension 


Spring 


Reset Bail 


Drive Lever 
Feed Bail 


Drive Lever 


Bail & Reset 
Bail 


Spring 
Sensitive Switch 


Break Lever 


Electrical Line-Break Mechanism 
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ENGAGING SUR- LOCAL LINEFEED 
FACE TRIP LINK 


HOOKS=EACH END —s SPRING i 


BEARING SURFACE LEVER 


ENGAGING SUR-~ MAGNETIC BLOWOUT 
FACE SWITCH 
{ 
( 
Figure 4-43. Local Paper Feed-Out Mechanism Sy ‘ 


Vee 


+ 


4-45 
REPEAT-ON-SPACE 
MECHANISM 


NOTE: 
REST PERFORATOR TRANSMITTER IN 
UPRIGHT POSITION. 


Figure 4~44. Repeat-on-Space Mechanism 
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digit Oe 
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\ \ © HOOKS-EACH END SPRING 
I 
| 


© BEARING SURFACE- LEVER 
EACH END 


Figure 4-45. Repeat-on-Space Mechanism 


4-49 
CONTACT 
SWINGER 


4-48 SYNCHRONOUS PULSE MAGNET MECHANISM 


Figure 4-46. Synchronous Pulse, Front View 


4-31 


GUIDE SLOTS (LEFT, RIGHT, TOP AND BOTTOM) 


Figure 4-47. Code Bar Guide 


Hooks - Each End Universal Codebar 


Spring 

Hooks - Each End Clutch Tripbar 
Spring 

Felt Washers Armature - Pivot 


Hooks- Each End Spring 


Figure 4-48. Synchronous Pulsed Magnet Mechanism 


G Engaging Surface Contact Swinger 


Figure 4-49. Contact Swinger 


rere 


Figure 4-50. 


ANSWER-BACK MECHANISM 


ess 
= ‘is 


Hooks - Each End Spring 
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Felt Washer Eccentric Follower Pawl 
Bearing Surface Eccentric Follower Pawl 
Guide Slot Eccentric Follower Pawl 


Engaging Surface Eccentric Follower Pawl 
Teeth (2 Wheels) Ratchet Wheels 


O2 + Bearing Surface Ratchet Wheel 
Each End Shaft 


SAT Felt Washer Contact Pawl 


SAT Felt Washer Latch Pawl 
SAT Felt Washer Latchlever 


(3 Springs) 


Time Delay Mechanism 


Figure 4-51. 


Answer-Back Mechanism 
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CAMMING SURFACES SENSING LEVERS 
(5 PLACES) | 
BEARING SURFACE DETENT LEVER 
4 
BEARING SURFACE DETENT LEVER 
AND ROLLER : 
HOOK - EACH END SPRING 
BEARING SURFACE DETENT LEVER 
ROLLER 
HOOKS - EACH END SPRINGS : 
(5 SPRINGS) : 
HOOK - EACH END SPRING 
4 
™ | 
Figure 4-52. Answer-Back Sensing Lever Mechanism, Top View ») 
( 
© HOOK - EACH END SPRING 
© BEARING SURFACES ARMATURE 
(2 PLACES) AND SHAFT 


Figure 4-53. Answer-Back Armature Mechanism, Front View 
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Ol Contacting Surface Latch and Stop Lever 


Ol _ Latching Surface Latch and Stop Lever 


Figure 4-54. Answer-Back Latch and Stop Lever Mechanism 


Ol Camming Surface Stop Lever 


02 Bearing Surface Stop Lever and 
(2 Places) Lever Pivot 


Figure 4-55. Answer-Back Stop Lever, Front view 
4-35 
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Engaging Surfaces Sensing Levers and 


(5 Places) Codebars 
Bearing Surface Levers Pivot and 
(Both Sides) Side Plate 


Bearing Surfaces Sensine Levers 
(5 Levers) and Levers Pivot 


Guiding Surfaces Sensing Levers and 
(5 Places) Mounting Plate 


Figure 4-56. Answer-Back Code Bars and Sensing Levers, Top View 


Bearing Surface Eccentric Stud 
and Drive Link 


Hook - Each End Spring 


Engaging Surface Blocking Lever 
and Stop Lever 


Shaft Drive Plate 
Bearing Surface Drive Plate Shaft 
(2 Plates) and Side Plate 


Engaging Surface Drive Link 
and Stud 


Bearing Surface Blocking Lever 
and Lever Pivot 


Engaging $urface Blocking Lever 
: and Extension 


Figure 4-57. Answer-Back Driving Mechanism, Front View 
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Bearing Surface Stepping Pawl 
and Eccentric 
Stud 


Contacting Surfaces Stepping Pawl 
and Codeblades 


Hook - Each End Spring 


Contacting Surface Adjusting Screw 


Contacting Surface Lever and Latch 


Figure 4-58. Answer-Back Stepping Pawl, Front View 


O1 Engaging Surfaces Eccentric and 
Locklever 


Ol Bearing Surfaces Function Lever 
and Bail 


G Contacting Surface ‘Here Is'' Lever 
and Bail 


Figure 4-59. Answer-Back Keyboard Lock Bail Mechanism 
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thoroughly. Saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 


4-9. TYPING UNIT LUBRICATION. 
The following paragraphs provide 
typing unit lubrication 
instructions and specify 
lubrication intervals in 

Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
typing unit are indexed in Table 
4-5 and presented in lubrication 
charts. The lubrication charts 
consist of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
typing unit as viewed by the 
operator facing the unit. 


b. Lubricate the typing 
unit just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
typing unit. Recheck all clutch 
gaps; reset if necessary. 
Thereafter, use the lubrication 
intervals specified in 
Table 4-2. 
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WARNING 


Disconnect power before 
applying any lubricant. 


Cc. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 


d. Whenever clutches are 
disassembled, apply a thin coat 
of grease to the shoe lever 
spring loops, and oil to the 
intermal mechanisms. Fill 
lubricator reservoir at 
indicated intervals. 


e. Lubricate the typing 
unit thoroughly. Saturate all 
felt washers and oilers, and 
apply oil to each end of all 
springs. Apply oil to points 
where it will adhere and not run 
off. Avoid overlubrication. 
Keep electrical contacts and 
wire insulations free of 
lubricants. In general, apply 
oil to all bearings, wicks, and 
locations where parts rub, 
slide, or move with respect to 
each other. Apply grease to 
gear teeth and points of heavy 
pressure. 


4-10. TYPING AND NON-TYPING TAPE 
PERFORATOR LUBRICATION. The 
following paragraphs provide 
perforator lubrication 
instructions and specify 
lubrication intervals in 

Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
typing and non-typing tape 
perforator are indexed in Table 
4-6 and presented in lubrication 
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Table 4-5. 
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Title 


Printing Area, Front View 
Printing Mechanism 

Type Box Carriage Mechanism, Rear View 
Paper Feed Area 

Paper Feed Mechanism 

Code Bar Area 

Code Bar Detents 

Code Bar Mechanism 

Ribbon Area 

Ribbon-Feed Mechanism 
Ribbon-Feed Mechanism 

Vertical Positioning Mechanism 
Ribbon Area 

Ribbon-Feed Mechanism 

Vertical Positioning Mechanism 
Selector Area 

Code Bar Mechanism Area 
Selector Mechanism 

Function Area 

Stunt Box Mechanism, Right Side View 
Stripper Blade Mechanism 
Function Area 

Ribbon Reverse Mechanism 

Shift Mechanism 


Function Rocker Shaft Mechanism 


Typing Unit Lubrication Chart Index 
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Table 4-5. Typing Unit Lubrication Chart Index - Continued 


4- 85 Spacing Area 4-61 
4-86 Spacing Drum Drive Mechanism 4-62 
4-87 Carriage Return Mechanism 4-63 ( 
4-88 Spacing Drum Feed Mechanism 4-63 
4-89 Track Guide Mechanism 4-63 
4-90 Horizontal Positioning Area 4-64 ( 
4-91 Horizontal Positioning Mechanism 4-64 
4-92 Horizontal Positioning Mechanism 4-65 
4-93 LETTERS-FIGURES Shift Area 4-66 
4-94 LETTERS-FIGURES Shift Mechanism 4-66 
4-95 LETTERS-FIGURES Shift Mechanism 4-67 
4-96 Oscillating Mechanism 4-67 
4-97 Oscillating Mechanism 4-68 
4-98 Main Shaft Area 4-68 
4-99 Main Shaft-Clutches, Gears 4-69 
4-100 Main Shaft Mechanism . 4-69 
4- 101 Selector Cam Clutch Assembly 4-70 
4-102 Main Shaft-Clutches, Gears 4-70 
4-103 Spacing Area 4-71 
4-104 Spacing Mechanism 4-71 
4-105 Spacing Mechanism 4-72 
4-106 Spacing Mechanism 4-72 
4-107 Line-Feed Area 4-73 
4-108 Line-Feed Mechanism 4-73 


4-109 Line-Feed Area 4-74 


~~—— <= 


— oe oe ew 


Table 4-5. 


Figure 


4-110 
4-111 
4-112 


4-113 


4-114 
4-115 


4- 116 


4-117 
4-118 
4-119 
4-120 
4-121 
4-122 
4-123 
4-124 
4-125 
4-126 
4-127 
4- 128 
4-129 
4- 130 
4-131 
4-132 
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Line-Feed Mechanism 


Paper Guide Area 
Paper Guide Mechanism 


Horizontal Tabulator Mechanism, 
Early Design 


Tabulator Shaft Mechanism 
Space Suppression Mechanism 


Horizontal Tabulator Mechanism, 
Early Design 


Operating Lever Mechanism 

Spacing Clutch Mechanism 
Selective Calling Mechanism 
Stripper Bail Mechanism 

Shift and Stripper Bail Mechanisms 
Selective Calling Mechanism 
Single-Double Line-Feed Mechanism 
Function Reset Bail Mechanism 
Selective Calling Mechanism 
Clutch Suppression Mechanism 
Local Backspace Mechanism 

Pawl Mechanism 

Trip Mechanism 

Reverse Line-Feed Mechanism 

Trip Mechanism 

Line-Feed Mechanism 


Page Feed-Out Mechanism 
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- Table 4-5. Typing Unit Lubrication Chart Index - Continued | 
-, | 
Figure Title Page No. _ ( 
4-134 Drive Mechanism 4-86 | 
4-135 Paper-Out Alarm Mechanism 4-87 ( 
4- 136 Continuous Spacing Mechanism 4-87 
4-137 Slide Arm Bracket 4-88 
4-138 Compression Spring 4-88 | 
4-139 Trip Mechanism 4-88 
4-140 Horizontal Tabulator Mechanism, 4-89 } 
Late Design 
4-141 Blocking Lever 4-90 
4-142 Spacing Cutout Transfer Bail 4-90 ‘ 
4- 143 Bail Extension Arm 4-90 
4-144 Latch Bail 4-914 ; ) , 
4-145 Operating Lever 4-91 : } 
4- 146 Intermediate Bail 4-91 
4-147 Slide Arm 4-92 
4-148 Operating Lever 4-92 
4-149 ' Two-Color Ribbon Mechanism 
Oscillating Lever, Top View 4-93 
4-150 _ €wo-Color Ribbon Mechanism Ribbon | 
Operating Mechanism, Right Side View 4-93 
4-151 Universal Contact Stunt Box f 
Mechanism, Rear View 4-94 
4-152 Operating Mechanism, Right Side View 4-94 
4-153 Vertical Tabulation and Transmitter 
Distributor Control Mechanism 4-95 
4-154 Form Alignment Switch Mechanism, 
Left Side View 4-95 
4-155 Universal Contact Selector Mechanism, 


Right Side View 4-96 
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DC Magnet-Operated Print Suppression 
Mechanism, Left Side View 


LETTERS-FIGURES Code Bar Shift 
Magnet Mechanism, Left Side View 


Print Suppression and Off-Line 
Stunt Shift Control Mechanism, Left 
Side View 


Form Feed-Out Mechanism, Right Side 
View 
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4-61 

PRINTING 

MECHANISM 

4-62 | 
TYPE BOX CARRAGE “ 
MECHANISM ; ) 
4-61 .: 
PRINTING 

MECHANISM 


Figure 4-60. Printing Area, Front View 
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SAT Felt Washers (2) Printing Hammer 
Operating Bail 


SAT Spring Felt Wick Secondary Printing Arm 
Engaging Surface Secondary Printing Arm 


Engaging Surface Printing Hammer Stop 
G Engaging Surface Printing Hammer 


SAT SpringFelt Wick Printing Hammer 


O Hooks Springs 
SAT Felt Washer Operating Bail Latch 


O Engaging Surfaces Operating Bail Latch 
TOP VIEW 


Felt Washers (3) Carriage Rollers 


Guiding Surface Print Arm Extensio 


Felt Washers (2) Print Arm 


Track Surface Print Track 


FRONT VIEW 


Figure 4-61. Printing Mechanism 
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Bearing Surface Typebox Latch 


Toggle 
Bearings Typebox Rollers 
Hooks Spring 
Felt Wick Spring 


Bearing Surface Typebox Latch 


Bearing Surface Typebox Link 


Figure 4-62. Type Box Carriage Mechanism, Rear View ) 


4-64 PAPER FEED 
MECHANISM 


Figure 4-63. Paper Feed Area, Front View 
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Hooks 
Bearing Surface 


Bearing Surface 


Teeth (2 Gears) 
Bearings 


Bearing Surfaces 
Bearing Surfaces 


Bearing Surfaces 


Hooks 
Bearing Surface 


Bearing Surfaces 


Spring 
Platen Detent Bail 
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Platen Gears 
Platen Shaft 


Paper Pressure Roller 
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Paper Straightener 
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Spring 
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Release Lever Link 


C Figure 4-64. Paper Feed Mechanism, Front View 
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Figure 4-65. 
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4-67 CODE BAR 
MECHANISM 
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Figure 4-66. Code Bar Detents, Left Side View 
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Figure 4-67. Code Bar Mechanism, Front View 
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4-69 RIBBON-FEED 
MECHANISM 


4-70 RIBBON *FEED 
MECHANISM 


4-71 VERTICAL POSITIONING 
MECHANISM 


Figure 4-68. Ribbon Area, Right Side View 


O Bearing Surface Ribbon Roller Shaft 
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Bearing Surface Ribbon Spool Toggle 


Hooks Ribbon Feed Lever 
Spring 


Engaging Surface Ribbon Detent Lever 


Hooks Ribbon Ratchet: 
Wheel Spring 
Teeth Ribbon Ratchet 
* Wheel 


Figure 4-69. Ribbon-Feed Mechanism, Right Side View 
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LEFT SIDE VIEW 


Ribbon-Feed Lever 
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Ribbon Lever 
Spring 


Ratchet Feed Lever 
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Ribbon Detent Lever 
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Ribbon Reversing 
Arm 


Ribbon Reverse 
Levers 


Ribbon Reverse 
Lever 


Ribbon Reverse 
Spur Gear 


Figure 4-70. Ribbon-Feed Mechanism 
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Felt Washer 


Bearing Surface 


Engaging Surface 
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Hooks 
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Felt Washers (2) 


Guiding Surface 
Bearing Surface 
Hooks 


Bearing Surface 


Bearing Surface 


Engaging Surface 


Felt Washer 


Hooks 

Spring Felt Wick 
Bearing Surface 
Ball Bearing 


Felt Oiler 


Vertical Positioning 
Lever 


Ribbon Drive Link 


Vertical Positioning 
Lever 


Vertical Positioning 
Locklever 


Spring 


Vertical Positioning 
Lever 


Main Side Lever 
Follower Arm 


Stripper Blade 
Ribbon Drive Link 
Spring 

Operating Lever 


Stripper Blade Arm 


Main Side Lever 
Follower Arm 


Operating Lever 
Extension 


Spring 

Rocker Shaft Bracket 
Rocker Shaft Bracket 
Main Rocker Shaft 


Vertical Positioning 
Lever 


Vertical Positioning Mechanism, Right Side View 
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4-73 RIBBON-FEED ) 
MECHANISM 


4-73 RIBBON-FEED 
MECHANISM 


4-74 


VERTICAL POSITIONING 
MECHANISM 


Figure 4-72. Ribbon Area, Left Rear View 
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0 HOOKS—EACH END SPRING 
O BEARING SURFACE RIBBON SPOOL SHAFT 
02 BEARING SURFACE RIBBON ROLLER SHAFT 
SAT FELT WASHER RIBBON SPOOL SHAFT 


0 HOOKS - EACH END SPRING 


02 ENGAGING SURFACE — RIBBON DETENT LEVER 
LEFT SIDE 


SAT. FELT WASHERS RIBBON-FEED LEVER BAIL 
(2 WASHERS) 
02 BEARING SURFACE RIBBON REVERSE LEVER 
G TEETH RIBBON RATCHET WHEEL 


0 HOOKS - EACH END SPRING 
02 ENGAGING SURFACE RIBBON DETENT LEVER SHAFT 


- 02 BEARING SURFACES RATCHET FEED LEVER SHAFT 
REAR VIEW (2 PLACES) 


02 BEARING SURFACE RIBBON REVERSE LEVER 


02 ENGAGING SURFACE RIBBON REVERSING LEVER 


02 ENGAGING SURFACE RIBBON REVERSE LEVER 


G TEETH RIBBON REVERSE SPUR GEAR 


Figure 4-73. Ribbon-Feed Mechanism 
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Figure 4-74, 
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Hooks 
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Bearing Surface 
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Felt Washers (2) 


Felt Oiler 
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Ball Bearing 
Hooks 

Spring Felt Wick 
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Stripper Blade 
Vertical Positioning 


Locklever 
Ribbon Drive Link 


Vertical Positioning 
Link 


Spring 

Vertical Positioning 
Lever 

Ribbon Drive Link 


Vertical Positioning 
Lever 


Main Side Lever 
Follower Arm 


Vertical Positioning 
Lever 


Main Side Lever 
Follower Arm 


Main Rocker Shaft 


Spring 
Rocker Shaft 
Bracket 


Rocker Shaft 
Bracket 


Stripper Blade Arm 


Vertical Positioning Mechanism, Left Side View 
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4-76 
CODE BAR 
MECHANISM 
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‘4-77 
SELECTOR 
MECHANISM 


4-77 
SELECTOR 
MECHANISM 


Figure 4-75. Selector Area, Right Side View 
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Hooks 
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Bearing Surfaces 
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Felt Washer 
Oil Hole 
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Bearing 
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Shift Lever Link Shaft 
Springs 

Intermediate Arms and 
Transfer Levers 

Shift Levers 
Intermediate Arm Guide 
Bearing 

Shift Lever Link 


Shift Lever Drive Arm Shaft 


Figure 4-76. Code Bar Mechanism Area, Right Side View 
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Bearing Guide 
Slots 


Felt Wick Selector Wick 

Engaging Surfaces Push Levers 

Guide Slot Marking Locklever 

Wick Lubricator Wick 

Guide Slots Selector and Push 
Levers 

Hooks Springs 

Bearing Guide Selector Lever Guide 

Slots Bearing 

Teeth Knob 

Teeth Gear 

Hooks Spring 


Push Lever Guide 
Bearing 


Figure 4-77. Selector Mechanism, Right Side view 
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4-79 
STUNT BOX 
MECHANISM 


4-80 
STRIPPER BLADE 
MECHANISM 


Figure 4-78. Function Area, Rear View 
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Figure 4-80. 
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Figure 4-79. 


Stunt Box Mechanism, 


oa 0 6 


Stripper Blade Mechanism, 


Guide Slots 
Guide Slots 


Each Felt Wick 


Guide Slots 
Hooks 
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Guide Surfaces 


Hooks 


Bearing Surface 


Engaging Surfaces 


Engaging Surface 
Guide Surfaces 
Engaging Surfaces 


Guide Surfaces 


Engaging Surface 


Engaging Surfaces 


Guiding Surface 


Upper and Lower 
Surface 


Guiding Surface 


Function Levers 


Function Pawls 


Function Paw] 
Springs 


Function Bars 
Springs 


Function Bars 
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Line Feed Slide Arm 


Spring 
Keyboard Locklever 


Function Levers 


Right Side View 


Line-Feed Stripper 
Slide 

Stripper Slide 
Stripper Blade 


Stripper Blade 


Stripper Blade 


Line-Feed Function 
Paw! Stripper. 


Stripper Blade 


Stripper Blade 


Stripper Bail 


(Late Design), Rear View 


NAVELEX 0967-LP-625-5010 


4-82 
RIBBON-FEED 
MECHANISM 


4-83 
SHIFT 
MECHANISM 


4-84 
FUNCTION ROCKER 
SHAFT MECHANISM 


Figure 4-81. Function Area, Rear View 


Engaging Surface Ribbon Reverse Detent 


Bearing Surface Paper Release Jhever 


Teeth Ribbon Reverse Spur Gear 
Bearing Ribbon Reverse Shaft 
Hooks Spring 

Bearing Surface Ribbon Reverse Detent 


(Left Side View) (Front View) 


Figure 4-82. Ribbon Reverse Mechanism 
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0 ENGAGING SURFACES 
0 ENGAGING SURFACE 


02 GUIDING SURFACES 
(EACH SLIDE) 


02 ENGAGING SURFACE 


LETTERS FUNCTION SLIDE 
FIGURES FUNCTION SLIDE 
LETTERS AND FIGURES FUNCTION SLID! 


LETTERS-FIGURES. CODE 
BAR FORK 


Figure 4-83. Shift Mechanism, Top View 
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O02 GUIDE SURFACE 


SAT FELT WASHERS 
(2 WASHERS) 


SAT FELT WASHERS 
(2 WASHERS) 


SAT FELT WASHERS 
(2 WASHERS) 


SPACE SUPPRESSION BAIL 
CARRIAGE RETURN SLIDE ARM 


FUNCTION ROCKER SHAFT 


FUNCTION BAIL TOGGLE LINK 


FUNCTION BAIL 


Figure 4-84. Function Rocker Shaft Mechanism, Rear View 
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4-87 
CARRIAGE RETURN 
MECHANISM 


Figure 4-85. 
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4-89 
TRACK GUIDE MECHANISM 


4-88 
SPACING DRUM FEED 
MECHANISM 


SPACE DRUM DRIVE 
MECHANISM 


Spacing Area, Front View 
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Engaging Surface Space Pawls (2) : 
Engaging Surface Spacing Cutout e 
Lever 5 


Bearing (Outer Spacing Drum 
and Inner End) Shaft 


Engaging Surface Transfer Slide 


Roller Bearing Stop Amm Roller 


Engaging Surfaces Carriage Retum 


Latch Bal { 
Apply Around Dashpot : 
Periphery of Cup 
O Hooks Springs 
O Bearing Surfaces”. i 
FRONT VIEW : Beeentties. 
O Bearing Surfaces _ Carriage Return 
Latch Bail . ‘ 
“= a SAT Felt Wick Spring Wick ) 
| ww = O Roller Bearings Transfer Slide 
aaa ae Rollers 
Se G Teeth Spacing Drum 
Ratchet Wheel 
O Cable Grooves Spacing Drum 
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Teeth Spacing Drum Ratchet 
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Apply Around Dashpot 
Periphery of Cup 
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Figure 4-86. Spacing Drum Drive Mechanism, (Late Model) 
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and Inner End) 


Hooks 
Spring Felt Wick 
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Felt Oiler 
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Printing Track Guide 
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Disc 


Carnage Return Spring 
Drum Shaft 


Spring 


Tension Pulley Bail 


Tension Pulley Bai! 
Main Bail 
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Figure 4-87. Carriage Return Mechanism, Front View 
oS O Engaging Surfaces Automatic Carriage 


Return Bellcrank 


O Bearing Surface Automatic Carriage 
Return Bellcrank 

O Hooks Spring 

Oo Engaging Surface Spacing Drum Feed Paw 
Release Link 

@) Bearing Surfaces Spacing Drum Feed Paw] 
Release Link 

Oo Hooks _ Spring . 
Figure 4-88. Spacing Drum Feed Mechanism, Front View 


SAT Felt Oiler Printing Track Guide 


Figure 4-89, Track Guide Mechanism, Front View 
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A256 MECHANISM 
HORIZONTAL : 4-92 
4-92 POSITIONING MECHANISM ~ HORIZONTAL POSITIONING 
MECHANISM 


HORIZONTAL POSITIONING MECHANISM 


Figure 4-90. Horizontal Positioning Area, Front View ) 
FELT WASHER HORIZONTAL REVERSING SLIDE 


ENGAGING SURFACE HORIZONTAL REVERSING 
SLIDE SHIFT LEVER 


DETENTS DETENT BAILS 
(2 DETENTS) 


ENGAGING SURFACE HORIZONTAL REVERSING SLIDE 


SHIFT LEVER 
FELT WASHERS OSCILLATING RAIL SHIFT SLIDE 
(2 WASHERS) ; 
’ 02 BEARING SURFACE HORIZONTAL REVERSING SLIDE 
RIGHT ‘SIDE SHIFT LEVER 
FELT WASHERS HORIZONTAL REVERSING SLIDE 
(2 WASHERS) 


ENGAGING SURFACES HORIZONTAL REVERSING SLICE 
(2 PLACES) 


FELT WASHERS OSCILLATING RAIL SHIFT SLIDE 
(2 WASHERS) 


Figure 4-91. Horizontal Positioning Mechanism, Front View 
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’ Hooks 


Felt Washer 


Engaging Surfaces 


FRONT VIEW 


FRONT VIEW 


Figure 4-92. Horizontal Positioning Mechanism 
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OSCILLATING 
MECHANISM 
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OSCILLATING ~girtiliieees 
MECHANISM 


4-94 
LETTERS- 
FIGURES 
SHIFT 
MECHANISM 
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4-95 
LETTERS-FIGURES 
SHIFT MECHANISM 


Figure 4-93. LETTERS-FIGURES Shift Area, Front View 
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‘ O10) SAT Felt Washer Letters-Figures Shift 
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O Bearing Surfaces Letters-Figures Shift 
Slide 


SAT Felt Washer Letters-Figures Shift 
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Figure 4-94. LETTERS-FIGURES Shift Mechanism, Front View 
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Figure 4-95. LETTERS-FIGURES Shift Mechanism, 


SAT Felt Washers (3) 


SAT Felt Oiler 
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O Bearing Surface 


SAT Felt Washer 


Felt Washer Shift Slide Drive Link 
Bearing Surface Breaker Slide Bail 


Bearing Surfaces Main Bail Link 


Felt Washer Shift Slide Drive Link 
Bearing Surface Breaker Slide Bail 
Bearing Surfaces Main Bail Link 


Front View 


Pulleys 
Oscillating Rail Slide 


Oscillating Rail Shift 
Link 


Oscillating Rail] Shift 
Link 


Oscillating Rail Guide 
Arm 


Figure 4-96. Oscillating Mechanism, Front View 
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SAT Felt Washers (3) Pulleys 


Oo Bearing Surfaces Oscillating Rail Shift 
Link 


SAT Felt Washer Oscillating Rail 
Guide Arm 
Figure 4-97. Oscillating Mechanism, Front View 
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CLUTCHES AND GEARS MECHANISM 


MAIN SHAFT — 
CLUTCHES AND GEARS 


Figure 4-98. Main Shaft Area, Bottom View 
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Main Shaft - Clutches and Gears 


Main Shaft Mechanism, 


Felt Washer 


Internal 
Mechanisms 
(Felt Wicks and 
Springs) 


Teeth (4 Gears) 


Bearing Surfaces 


Ball Bearing 


Camming Surfaces 


Bearing Surface 


Felt Washers 


Internal 
Mechanisms 
(Felt Wicks and 
Springs) 

Bearing Surfaces 


Ball Bearing 
Bearing Surfaces 


Camming Surfaces 
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Drive Link 


Clutch Assemblies 


Main Shaft Gears 


Clutch Sleeves 


Main Shaft Bearing 


Clutch Discs 


Drive Link Bearing 


» Bottom View 


Eccentric Follower 
Arm Bearings 


Clutch Assemblies 
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Arm Cam 


Main Shaft Bearing 
Clutch Sleeve 


Clutch Discs 


Bottom View 
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SAT Felt Washer 


O Camming Surfaces 


SAT Internal Mechanism 
(Felt Wicks and 
Springs) 
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Selector Cam Sleeve 
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Selector Cam 


Figure 4-101. Selector Cam Clutch Assembly, Front View 
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Figure 4-102. Main Shaft - Clutches and Gears, Rear View 
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4-106 SPACING 


4-105 
SPACING 
MECHANISM 


4-104 
SPACING 
MECHANISM 


Figure 4-103. Spacing Area, Bottom View 
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Figure 4-104. Spacing Mechanism, Left Side View 
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O02 OIL HOLE SPACING SHAFT 


G TEETH SPACING SHAFT GEAR 
Figure 4-105. Spacing Mechanism, Left Side View ) 
O Engaging Surface Spacing Cutout 


Transfer Bail 


SAT Felt Washers (2) Spacing Cutout 
Transfer Bail 


SAT Felt Washer Spacing Cutout Bail 


O Engaging Surface Spacing Cutout Bail 


SAT Felt Washers (2) Carriage Return Bail 
Shaft 


O Hooks Spring 


Figure 4-106. Spacing Mechanism, Right Side view 
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Figure 4-107. Line-Feed Area, Rear View 


O HOOKS~EACH END 
02 BEARING SURFACE 


O02 BEARING SURFACE 
TEETH 
(2 GEARS) 


02 ENGAGING SURFACE 
O02 GUIDING SURFACE 


02 GUIDING SURFACES 
(2 BARS) 


02 ENGAGING SURFACE 


OQ HOOKS-EACH END 
02 GUIDING SURFACES 
(2 BARS) 
02 BEARING SURFACES 


(2 BEARINGS) 
Geax 


G TEETH 


~ O2 BEARING SURFACE 


Figure 4-108. fLine-Feed Mechanism, Right Side 
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4-110 LINE*FEED 
MECHANISM 


Figure 4-109. Line-Feed Area, Rear View 
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Figure 4-110. Line-Feed Mechanism, Right Side View 
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4-112 PAPER GUIDE 


MECHANISM 
( Figure 4-111. Paper Guide Area, Rear View 
O Hooks Spring 


O Pivots (2 Places) Guide Bracket Latch 


O Pivots (2 Places) Guide Bracket Shaft 


O Hooks Spring 


Gs Pack Pin and Sprocket 
Spring Cavaties 


| (22 Places) 


Figure 4-112. Paper Guide Mechanism, Right Side View 
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4-114 TABULATOR SHAFT 
MECHANISM 


SPACE SUPPRESSION 
MECHANISM 


Figure 4-113. Horizontal Tabulator Mechanism, (Early DeSign), 
Front View 


O Hooks Spring 
O Hooks Spring Torsion Coils 
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O Bearing Surface Tabulator Pawl 
O Engaging Surfaces Tabulator Stop Clip 


Figure 4-114. Tabulator Shaft Mechanism, Front View 
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Figure 4-115. Space Suppression Mechanism, Right Side View 
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Figure 4-116. 
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Horizontal Tabulator Mechanism, 


Bottom View 
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Figure 4-117. 
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Operating Lever Mechanism, Left Side View 
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Figure 4-118. Spacing Clutch Mechanism, Right Side View 
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Figure 4-119. Selective Calling Mechanism, Rear View 
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Figure 4-120. Stripper Bail Mechanism, Left Side View 
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Figure 4-124. Function Reset Bail Mechanism, Right Side View 
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Figure 4-128. Pawl Mechanism, Front View 
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Figure 4-131. Trip Mechanism, Left Side View 
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Figure 4-134. Drive Mechanism, Left Side View 
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Figure 4-140. Horizontal Tabulator Mechanism, (Late Design) 
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Figure 4-145. Operating Lever, Right Side View 
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Figure 4-152. Operating Mechanism, Right Side View 
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Figure 4-154. Form Alignment Switch Mechanism, Left Side View 
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Figure 4-155. Universal Contact Selector Mechanism, Right Side 
View 
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Figure 4-159. Form Feed-Out Mechanism, Right Rear View 
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Figure 4-162. Perforator Clutch and Reset Cam Mechanism 
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Figure 4-163. Perforator Clutch Mechanism (Non-Typing) 
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Figure 4-179. Rocker Arm Mechanism 
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ROTARY OUTPUT RACK 
CROSS LINKS 


Rotary Positioning Mechanism (Typing Perforator 


PULSE BEAMS 
TRANSFER LEVERS 


PULSE BEAMS 


SPRING 
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GUIDE BRACKET 


Transfer Mechanism (Typing Perforator Only) 
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PUSH BARS 


eG ERACK TEETH (7) 


PUSH BARS 


© CONTACT SURFACES (7) 


PUSH BARS 


© CONTACT SURFACES (6) 


Pushbars (Typing Perforator Only) 


Figure 4-185. 
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4-195 ROCKER BAIL MECHANISM 
(TYPING PERFORATOR ONLY) 


4-188 
FUNCTION BOX 
(TYPING PERFORATOR ONLY)\ a 


4-187 
FUNCTION CAM 
CLUTCH TRIP 
MECHANISM. 


4-193, 4-194 
PRINTING MECHANISMS 
(TYPING PERFORATOR 
ONLY ) 


1-192 
»HAFT MECHANISM 
TYPING PERFORATOR ONLY)" 


4-189, 4-190 
AXIAL POSITIONING MECHANISM 
(TYPING PERFORATOR ONLY) 


Figure 4-186. Typing Perforator 


O CONTACT POINTS (2) MAIN TRIP LEVER 
HOOKS - EACH END —- CLUTCH RELEASE SPRING 

G CONTACT SURFACE RESET LEVER 

SAT FELT WASHERS CLUTCH TRIP SHAFT 
HOOKS ~ EACH END LATCH LEVER SPRING 


CONTACT SURFACE CLUTCH STOP-LUG 


O CONTACT POINT MAIN TRIP LEVER 


HOOKS - EACH END MAIN TRIP LEVER SPRING 


PIVOT POINT MAIN TRIP LEVER ») 


Figure 4-187. Function Cam-Clutch Trip Mechanism 
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SLIDING SURFACES FUNCTION BLADES 
(EACH SIDE) 
HOOKS - EACH END (2) EXTENSION ARMSPRINGS 


PIVOT POINTS FIGURES ARM ASSEMBLY 


© HOOKS - EACH END (2) LETTERS AND 


FIGURES ARM 
ASSEMBLY SPRINGS 
O SLIDING SURFACES FUNCTION BLADES 
(EACH SIDE) 
G CONTACT POINTS (2) FUNCTION BLADES 
O HOOKS - EACH END FUNCTION BLADE 
SPRINGS (2) 
O PIVOT POINT LIFTER ROLLER 
G ROLLER SURFACE LIFTER ROLLER 
O HOOKS - EACH END LIFTER TOGGLE 
LINK SPRING 
© HOOKS - EACH END LIFTER SPRING 
O PIVOT POINT FUNCTION BLADE LIFTER 
O PIVOT POINTS (6) BELL CRANKS 
O PIVOT POINTS LETTERS ARM ASSEMBLY 
EXTENSION 


Figure 4-188. Function Box (Typing Perforator Only), Rear View 


G SLIDING GUIDE SURFACES CORRECTING DRIVE LINK 


—O HOOKS - EACH END SPRING 
O PIVOT POINT AXIAL OUTPUT 
RACK 
G CONTACT POINTS ROTARY CORRECT- 
Nw ING CLAMP 
. <P ©2 PIVOT POINT ROTARY CORRECT- 
Shy Y) 9 ING LEVER SHAFT 


Sig 


© PIVOT POINT AXIAL CORRECT- 
Site aS ING PLATE 
: a \/ 
hk~ KX 7-G  YeETH AXIAL SECTOR 
TYPEWHEEL SHAFT 
a G CONTACTSURFACE AXIAL CORRECT- 


ING PLATE ROLLER 


SAT PIVOT POINTS OSCILLATING DRIVE BAIL 
(FELT WASHERS) 


O PIVOT POINT AXIAL SECTOR 


SAT PIVOT POINT GUIDE ROLLER 
(FELT WASHER) 
G_ TEETH AXIAL SECTOR 
AXIAL OUTPUT RACK 
Figure 4-189. Axial Positioning Mechanism (Typing Perforator 
Only), Rear View 
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O PIVOT POINT OSCILLATING BAIL ‘'y 
| © CONTACT SURFACES RIBBON CARRIER ; 


PIVOT POINTS RIBBON OSCILLATING 
LEVER 
oi a) O PIVOT POINT RIBBON OSCILLATING 
J FELT WASHER 
a2. en ( ) LEVER 


SS © CONTACT SURFACES RIBBON CARRIER 
SS SAT PIVOT POINTS (2) OSCILLATING 


(FELT WASHERS) DRIVE LINK 


Figure 4-190. Axial Positioning Mechanism (Typing Perforator 
Only), Left Side View y 


© _DETENT POINTS DETENT 
LEVERS (4) 
O HOOKS - EACH END DETENT 
LEVER 
SPRINGS (2) 
SAT PIVOT POINTS DETENT 
(FELT WASHERS) LEVERS (4) 


Figure 4-191. Detent Assemblies, Bottom view 
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* IF FUNCTION CAM NEEDLE BEARINGS ARE DISSASSEMBLED AT ANY TIME, REPACK BEARINGS 


WITH GREASE. G TEETH GEARS 
“oO G CAMMING 
SURFACES FUNCTION CAM 


02 BEARING BALL BEARINGS (2) 


Zz i SURFACES 
Z ae 6 
es a 06 * FUNCTION CAM NEEDLE 


— ie BEAR'NG SLEEVE (3) 
— a | 
cA | | BOTH ENDS OF SLEEVE 
Z {i ies, AND OIL HOLE IN SLEEVE. 
INA CAMMING CLUTCH CAM DISK 
| ic ——— O SURFACE 


SURFACES 


| z 5! © BEARING ~— FUNCTION CLUTCH 
= — SURFACE DRUM 
eo) ES 
SS | my —— BEARING RINGS (2 
Ne } N BALL BEARI (2) 
— G TEETH GEAR 
Figure 4-192. Shaft Mechanisms (Typing Perforator Only) 


G CONTACT SURFACE PRINTING LATCH 
O2 SLIDING SURFACE PRINTING TRIP LINK 


O2 PIVOT POINT PRINTING LATCH 


©2 PIVOT POINTS PRINT HAMMER 
© HOOKS -EACHEND PRINT HAMMER SPRING 


© HOOKS -EACHEND HAMMER ACCELERATOR 
SPRING 


O HOOKS - EACH END PRINTING LATCH 
SPRING 


Figure 4-193. Printing Mechanism (Typing Perforator Only), Left 
Side View 


O PIVOT POINT PRINTING DRIVE LINK 
O HOOKS - EACH END PRINTING TRIP LINK 
SPRING 


O PIVOT POINTS (2) PRINTING PIVOT ARM 


Figure 4-194. Printing Drive Link, Trip pias and Pivot Arm, Left 
Side View 
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G CONTACT SURFACE RIBBON>FEED ECCENTRIC 


STUD 
O PIVOT POINTS PUSH BAR OPERATING BLADE 
SAT SLIDING SURFACE PUSH BAR OPERATING BLADE 
(FELT WASHER 
UNDER BLADE) 
PIVOT POINT CORRECTING DRIVE LINK 
PIVOT POINT OSCILLATING DRIVE LINK 


O ROLLER SURFACE CAM FOLLOWER ROLLER 
(UPPER AND LOWER) 


O PIVOT POINTS CAM FOLLOWER ROLLERS 
O PIVOT POINT PRINTING DRIVE LINK 
SAT PIVOT POINT ROCKER BAIL 


(FELT STRIP) 


O ROLLER SURFACE CAM FOLLOWER ROLLER 


O CONTACT SURFACE FUNCTION CAM 


Figure 4-195. Rocker Bail Mechanism (Typing Perforator Only), 
Kkear View 


4-196, 4-197 

—— MANUAL AND POWER DRIVE 
BACKSPACE MECHANISM FOR 
CHADLESS TAPE, FRONT VIEW 


‘POWER DRIVE BACKSPACE 
Hae (EARLY DESIGN) 


Figure 4-196. Manual and Power Drive Backspace Mechanism for 
Chadless Tape, Front View 
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(REAR) 


GEAR TEETH 
HOOKS-EACH END 


BEARING SURFACE 
CONTACT SURFACE 


HOOKS-EACH END 
(3 SPRINGS) 


BEARING SURFACE 
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RAKE SHAFT 


GEAR SEGMENT 
PAWL SPRING 


FEED PAWL 
FEED PAWL 


SPRING 


BELL CRANK 


Figure 4-197. Manual and Power Drive Backspace Mechanism for 


( Chadless Tape 


HOOKS - EACH END 


BEARING SURFACE 
FEEDING SURFACE 


BEARING SURFACE 


BEARING SURFACE 


HOOKS - EACH END 


BACKSPACE PAWL 
SPRING 

BACKSPACE PAWL 
BACKSPACE PAWL 


NUT, SHOULDER 


BELL CRANK 


BELL CRANK SPRING 


Perforated Tape 


Figure 4-198. Manual and Power Drive Backspace Mechanism for 
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BEARING SURFACE LINK 


ROTATING SUR- ECCENTRIC 

FACE 

ENGAGING SURFACE LATCH 

SLIDING SURFACE ECCENTRIC DRIVE 
ARM FORK 


BEARING SURFACE ARM 
BEARING SURFACE ARMATURE BAIL 


HOOKS-EACH END ~— SPRINGS 
(2 SPRINGS) 


Figure 4-199. Power Drive Backspace Mechanism, Early Design 


Q2 BEARING SURFACE LINK 


O02 ENGAGING SURFACE LATCH 


©O2 ROTATING SURFACE ECCENTRIC 
02 SLIDING SURFACE ECCENTRIC DRIVE 
ARM FORK 


2 ENGAGING SURFACE ~~ LATCH 


fe) HOOKS - EACH END SPRINGS 
(2 SPRINGS) 


Figure 4-200. Power Drive Backspace Mechanism, Latest Design 
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G CONTACT SUR- CONTACT BAIL 
FACE 
0 HOOKS-EACH END SPRING 
SAT FELT WASHERS ARM AND CONTACT 
BAIL 


Figure 4-201. Single Auxiliary Timing Contacts Mechanism 


HOOKS-EACH END SPRINGS 
(2 SPRINGS) 


BEARING SURFACE TAPE LEVER 
(FRONT AND REAR) 


CONTACT SUR- SWITCH LEVER 
FACE 


BEARING SURFACE SWITCH LEVER 


Figure 4-202. Tape-Out Switch Mechanism 
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Figure 4-203. 


SLOT 


SLOT 


CONTACT SURFACE 


HOOKS- 
EACH END 
CONTACT SURFACE 


SLIDING SURFACES 


SENSING FINGERS 


HOOKS-EACH END 


GUIDE EXTENSION 


SPRING 


FUNCTION BOX 
REAR PLATE 


FUNCTION BOX 
FRONT PLATE 


FUNCTION BLADE 


Unshift-on-Space Mechanism 


FUNCTION BLADE 
SPRING 


FUNCTION BLADE 


FUNCTION BLADE 


FUNCTION BLADE 


Figure 4-204. Signal Bell Contact Mechanism, Right Side View 
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charts. The lubrication charts 
consist of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 


as References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
wmit as viewed by the operator 
facing the unit. 


b. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck all clutch gaps; 
reset if necessary. Thereafter, 
use the lubrication intervals 
specified in Table 4-2. 


WARNING 


Disconnect power before 
applying any lubricant. 


Cc. Apply a thick film of 
grease to all gears. Apply oil 
to all cams, including the 
camming surfaces of each clutch 
disk. Refer to paragraph 4-6c 
for symbols that apply to the 
specific lubrication 
instructions indicated in the 
line drawings. 


d. Whenever clutches are 
disassembled, apply a thin coat 
of grease to the shoe lever 
spring loops, and oil to the 
internal mechanisms. Fill 
lubricator reservoir at 
indicated intervals. 


e. Lubricate the unit 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
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will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 


4-11. TYPING REPERFORATOR 
LUBRICATION. The following 
paragraphs provide typing 
reperforator lubrication 
instructions and specify 
lubrication intervals in 

Table 4-2 which depénd on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
typing reperforator are indexed 
in Table 4-7 and presented in 
lubrication charts. The 
lubrication charts consist of 
photographs and line drawings. 
Photographs show the general 
area to be lubricated. Callouts 
on the photographs refer to line 
drawings indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 


ae References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing the unit. 


b. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck all clutch gaps; 
reset if necessary. Thereafter, 
use the lubrication intervals 
specified in Table 4-2. 


WARNING 


Disconnect power before 
applying any lubricant. 
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Table 4-7. 


Figure 


4-205 
4- 206 


4- 207 


4-208 


4-209 


4-210 


4-211 
4-212 
4-213 
4-214 
4-215 
4-216 
4-217 


4-218 


4-219 
4-220 


4-221 


4-222 


4-223 


4-224 
4-225 


4-122 


Typing Reperforator Lubrication Chart Index 


Title 


Typing Reperforator Unit 
Ribbon-Feed Mechanism, Late Design 


Punch, Pin, Retractor, and Punch Slide 
Guide for Chadless Tape Mechanism 


Punch Mechanism for Fully Perforated 
Tape 


Punch Drive Link, Feed Pawl and 
Components for Chadless Tape Mechanism 


Sliding Surfaces, Feed Wheel and 
Components for Fully Perforated Tape 


Typing Reperforator Unit Components 
Rotary Positioning Mechanism 
Selector Mechanism 

Range Finder Mechanism 

Main Shaft Mechanism 

Transfer Mechanism 

Pushbars 

Location of Rocker Bail, Function Box, 
Axial Positioning and Function Cam 
Clutch Trip Mechanisms on Typing 
Reperforator Unit 

Function Box Mechanism 


Axial Positioning Mechanism 


Axial Positioning Mechanism, Left Side 
View 


bDetent Assemblies 


Printing Mechanism with Steel Print 
Hammer, Left Side View 


Rocker Bail Mechanism, Rear View 


Function Cam Clutch Trip Mechanism 


Page No. 


4-125 


4-126 


4-127 


4-128 


4-129 


4-130 


4-131 


4-132 


4-132 


4-133 


4-134 


4-134 


4-135 


4-136 
4-137 


4-137 


4-138 


4-138 


4-139 
4-139 


4-140 


ane, 
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Table 4-7. Typing Reperforator Lubrication Chart Index - 


Continued 
Figure Title Page No. 
4-226 Slack Tape Mechanism 4-140 
4-227 Main Shaft and Jack Shaft (Two-Shaft 

Unit) 4-141 
4-228 Main Shaft and Jack Shaft Location on 

ASR 28 Typing Reperforator 4-142 
4-229 Unshift-on-Space Mechanism 4-143 
4-230 Signal Bell Contact Mechanism, Right 

Side View 4-143 
4-231 Manual and Solenoid Operated Interfering 

LTRS Tape Feed-Out Mechanism and Signal 

Bell Mechanism Area 4-144 
4-232 Manual and Solenoid Operated Interfering 

LTRS Tape Feed-Out Mechanism, Drive 

Shaft and Trip Lever Lubrication Points 4-145 
4-233 Remote Control Non-~interfering LIRS Tape 

Feed-Out Mechanisms 4-146 
4-234 Remote Control Non-interfering LTRS and 

BLANK Tape Feed-Out Mechanisms 4-147 
4—- 235 Remote Control Non-interfering LTRS and 

BLANK Tape Feed-Out Mechanisms, Points 

of Lubrication 4-148 
4- 236 Feed-Out Pawl, Drive Lever, and 


Locklever on Remote Control Non- 
interfering BLANK Tape Feed-Out 
Mechanism, Early Design 4-149 


4-237 Lifter Lever, Ratchet Lever, and Latch 
Arm on Remote Control Non-interfering 
BLANK Tape Feed-Out Mechanism, Early 
Design 4-150 


4- 238 Kick-Out Arm, Armature Bail, and Lever 
Shaft on Remote Control Non-interfering 


BLANK Tape Feed-Out Mechanism, Early 
Design 4-151 
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Table 4-7. Typing Reperforator Lubrication Chart Index - 


Continued “"y 
Page No. 
4-239 Switch Lever and Spring on Remote + 
Non-interfering BLANK Tape Feed-Out 
Mechanism, Early Design 4-152 
4-240 Remote Control Non-interfering BLANK 
Tape Feed-Out Mechanisms, Later Design 4-153 
4-241 Remote Control Non-interfering BLANK 
Tape Feed-Out Mechanisms, Component 
Lubrication Points 4-154 
4-242 Blocking Link on Remote Control Non- 
interfering BLANK Tape Feed-Out 
Mechanisms 4-155 
4-243 End-of-Tape Feed-Out Timing Contacts 
for Non-interfering LTRS and BLANK Tape 
Feed-Out Mechanism 4-156 
4-244 Remote Control Non-interfering Tape on 
Feed-Out Mechanism 4-157 ) 
4-245 Timing Contact Mechanism (Selector 
Operated) 4-158 
4-246 Print Suppression on Functions 4-159 
4-247 Print Hammer Sliding Surface and 
Function Blade on BLANK Delete 
Mechanism 4-159 
4-248 BLANK Delete Mechanism 4-160 
4-249 LETTERS-FIGURES Contact Mechanism, 
Late Design - 4-161 
4-250 Timing Contacts 4-161 
4-251 Manual and Power Drive Backspace 
Mechanisms’ for Chadless Tape 4-162 
4-252 Backspace Mechanism for Chadless Tape 4-163 
4-253 Backspace Mechanism for Chadless Tape 
(Power Drive) 4-163 
4-254 Backspace Mechanism for Fully Perforated 
Tape (Power Drive) 4-164 
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Table 4-7. Typing Reperforator Lubrication Chart Index - 


Continued 
Figure Title Page No. 
4-255 Time Delay Motor Stop Mechanism 4-165 
4-256 Ribbon-Feed Mechanism, Earlier Design 4-166 
4-206 , a. 
RIBBON-FEED ey 7 
MECHANISM Ee : 
4-220 
AXIAL POSITIONING 
MECHANISM : 
4-223 f 


PRINTING MECHANISM 
WITH STEEL PRINT 
HAMMER 


4-207 ) 
PUNCH MECHANISM a 
FOR CHADLES TAPE 


4-210 
PUNCH MECHANISM 4-209 os 
FOR FULLY PUNCH MECHANISM > 


PERFORATED TAPE FOR CHADLESS TAPE 
4-208 

PUNCH MECHANISM 
FOR FULLY 


PERFORATED TAPE 


Figure 4-205. Typing Reperforator Unit 
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HOOKS (2) SPRING 
PIVOT POINT FEED PAWL 


PIVOT CHECK PAWL 


PIVOT POINTS (2) REVERSING 


ARM 

CONTACTING DRIVE ARM 

SURFACE ADJUSTABLE 

EXTENSION 

FELT WASHER DRIVE ARM 

ROLLER 
FRONT VIEW 
Ol HOOKS (2) SPRINGS (2) ae 


G TEETH RATCHET WHEEL 
/ O2 = SHAFT ROLLERS (2) 
O2 SHAFT, FELT RATCHET WHEEL 
WASHERS (2) 


O2 PIVOT DETENT 


G CONTACTING DETENT 
SURFACES 
Cmte 6) 
Ran. 


es 


02 UPPER AND LOWER "SLIDE LEVER 
BUSHING 


02 PIVOT DRIVE ARM 
REAR VIEW 


Figure 4-206. Ribbon-Feed Mechanism, Late Design 
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[HHH 


O1 SLIDING SURFACE (5) PUNCH PIN 
(UPPER GUIDE) 


Ol SPRING-EACH END RETRACTOR 


(UPNTAUA Uy TH 


——"" 


O} PINOT AND FELTS RETRACTOR BAIL 


i 


a maa! 
G SLIDING SURFACE (5) PUNCH PIN 
(RETRACTOR NOTCH) 


O1 SLIDING SURFACE (5) PUNCH PIN 
(LOWER GUIDE) 


O1 SLIDING SURFACE (5) PUNCH SLIDE GUIDE 


G RATCHET TEETH FEED WHEEL 


O2 OIL HOLE FEED WHEEL 

SAT PIVOT POINT FEED WHEEL 
(FELT WASHER) 

SAT PIVOT POINT DIE WHEEL 
(FELT WASHER) 


O2 PIVOT POINTS (Q  HANDWHEEL BEARING 


Figure 4-207. Punch, Pin, Retractor, and Punch Slide Guide for 
Chadless Tape Mechanism 
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SAT FELT WICK DRIVE LINK SPRING 


©2 PIVOT POINTS (2) PUNCH DRIVE LINK 


Ol PIVOT POINT TAPE SHOE 
G RESET SURFACE RESET BAIL 
©O2 ROLLER DETENT LEVER 
©2 PIVOT POINT DETENT LEVER 
SAT ~— PIVOT POINTS (4) FRONT AND REAR 
(FELT WASHERS) TOGGLE LINK 


SAT PIVOT POINTS (2) TOGGLE BAIL 
(FELT WASHERS) 

SAT PIVOT POINTS (2) TOGGLE BAIL 
(FELT WASHERS) 


Ss Ol PIVOT POINTS (2) TAPE SHOE ARM 

eo 

he peat > 
EIS rs E— ©} HOOKS — EACH END SPRINGS 

LZ 4 ey, 


Ol PIVOT POINTS (6) PUNCH SLIDES 


Di SAT FELT STRIP OSCILLATING SLIDE POST 
, Lt/ SAT PIVOT POINTS (2) — RESET BAIL 
(FELT WASHERS) 


Ol CONTACT SURFACES (6) PUNCH SLIDES 


SAT FELT WICK FEED PAWL SPRING 


SAT FELT WICK DETENT SPRING 
O1 PIVOT POINTS (2) FEED PAWL 
©2 PIVOT POINTS (2) ROCKER ARM 


Figure 4-208. Punch Mechanism for Fully Perforated Tape 
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SAT FELT WICK DRIVE LINK SPRING 


©2 PIVOT POINTS (2) PUNCH DRIVE LINK 


O2 ROLLER DETENT LEVER 
O2 PIVOT POINT DETENT LEVER 


SAT PIVOT POINTS (2) RESET BAIL 
(FELT WASHERS) 


SAT PIVOT POINTS (4) FRONT AND REAR 
(FELT WASHERS) TOGGLE LINK 


SAT PIVOT POINTS (2) TOGGLE BAIL 


(FELT WASHERS) 
SAT FELT WICK FEED PAWL SPRING 
SAT FELT WASHER FEED PAWL 


Ol PIVOT POINTS (2) FEED PAWL 
SAT FELT WICK DETENT SPRING 
G  HOOKS-EACH END DETENT SPRING 


SAT PIVOT POINTS (2) TOGGLE BAIL 
(FELT WASHERS) 


©O2 PIVOT POINTS (2) ROCKER ARM 


HOOKS - EACH END (4) DRAG LINK SPRINGS 


PIVOT POINTS (2) RETRACTOR BAIL 
(FELT WASHERS) 


PIVOT POINT TAPE SHOE 


PIVOT POINTS (2) TAPE SHOE ARM 
HOOKS - EACH END SPRINGS 


SLIDING SURFACES DEPRESSOR SLIDES 


PIVOT POINTS (5) -PUNCH SLIDES 
RESET SURFACE RESET BAIL 
SAT FELT STRIP OSCILLATING SLIDE POST 


G SLIDING SURFACES (5) PUNCH SLIDES 
G SLIDING SURFACES DEPRESSOR SLIDE 


Figure 4-209. Punch Drive Link, Feed Pawl and Components for 
Chadless Tape Mechanism 
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01 SLIDING SURFACE (6) 
(UPPER GUIDE) 


(LOWER GUIDE) 


HL 
: 


ail 
NAY 


01 SLIDING SURFACE (6) 


01 SLIDING SURFACE (6) 


_—_ 01 HOOKS-EACH END 


(FELT WASHER) 


(FELT WASHER) 


01 SLIDING SURFACE (6) 


PUNCH PIN 


PUNCH PIN 


PUNCH PIN 


PUNCH SLIDE GUIDE 


SPRING 


G RATCHET TEETH FEEDWHEEL 
02 OIL HOLE FEEDWHEEL 
SAT PIVOT POINT FEEDWHEEL 


SAT PIVOT POINT DIE WHEEL 


O02 PIVOT POINTS (2) HANDWHEEL BEARING 


Figure 4-210. Sliding Surfaces, Feed Wheel and Components for 


Fully Perforated Tape 
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4-212 

ROTARY 

POSITIONING 4-217 
MECHANISM PUSHBARS 


4-214 
RANGE FINDER 
MECHANISM 


¥ 
EMOTE CONTROL NONINTERFERING 


TRANSFER R 
MECHANISMS LTRS AND BLANK TAPE FEED-OUT 
4-216 MECHANISM 
4-241 
4-213 SELECTOR MECHANISM 4-215 MAIN SHAFT 
MECHANISM 


Figure 4-211. Typing Reperforator Unit Components 
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G TEETH 


SPECIAL TEETH 


PIVOT POINT 
SHAFT 


PIVOT POINTS (2) 


PIVOT POINTS 
(FELT WASHERS) 


PIVOT POINTS (3) 
(FELT WASHERS) 


ROTARY OUTPUT RACK 


ROTARY OUTPUT RACK 
ROTARY CORRECTING LEVER 
ROTARY CORRECTING LEVER 


CONNECTING RODS 
DETENT LEVERS (8) 


HOOKS - EACH END SPRINGS (4) 
CONTACT POINTS DETENT LEVERS (8) 
CROSS LINKS 


SLIDING SURFACE ROTARY OUTPUT RACK 


Figure 4-212. Rotary Positioning Mechanism 


©2 BEARING GUIDE SLOTS (5) 


= SAT FELT WICK 


2, 
/ et SE B 
‘On RG 


Ol HOOKS - EACH END (12) 
O2 ENGAGING SURFACES (5) 


O2 GUIDE SLOT 


O1 HOOKS - EACH END (12) 


O2 BEARING GUIDE SLOTS (6) 


O2 GUIDE SLOTS 


Figure 4-213. Selector Mechanism 
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PUSH LEVER 
GUIDE BEARING 


SELECTOR WICK 
SPRINGS 
PUSH LEVERS 


MARKING LOCK= 
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Figure 4-214. 
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Figure 4-215. Main Shaft Mechanism ) 
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Figure 4-216. Transfer Mechanism 
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Figure 4-217. 
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MECHANISM 
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AXIAL POSITIONING 
4-224 MECHANISM 
ROCKER BAIL 
MECHANISM 
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FUNCTION CAM 
CLUTCH TRIP 

4-233 MECHANISM 
REMOTE CONTROL 
NONINTERFERING 
LTRS AND BLANK 
TAPE FEED-OUT 

MECHANISM 


Figure 4-218. Location of Rocker Bail, Function Box, Axial 
Positioning and Function Cam Clutch Trip 
Mechanisms on Typing Reperforator Unit 
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Figure 4-220. Axial Positioning Mechanism 
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Figure 4-221. Axial Positioning Mechanism, Left Side View 
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Figure 4-222. Detent Assemblies 
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Figure 4-223. Printing Mechanism with Steel Print Hammer, Left 
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Figure 4-224. Rocker Bail Mechanism, Rear View 
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Figure 4-225. Function 


Figure 4-226. 
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*IF FUNCTION CAM NEEDLE BEARINGS ARE DISASSEMBLED AT ANY TIME, 
REPACK BEARINGS WITH GREASE (BEACON 325) (1P195298) OR ITS 
EQUIVALENT 
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Figure 4-227. Main Shaft and Jack Shaft (Two-Shaft Unit) 
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Figure 4-228. 
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Figure 4-229. Unshift-on-Space Mechanism 
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Figure 4-230. Signal Bell Contact Mechanism, 
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4-232 MANUAL AND SOLENOID OPERATED INTERFERING 
LTRS AND TAPE FEED-OUT MECHANISM 


Figure 4-231. Manual and Solenoid Operated Interfering LTRS Tape 
Feed-Out Mechanism and Signal Bell Mechanism Area 
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Figure 4-232. Manual and Solenoid Operated Interfering LTRS Tape 


Feed-Out Mechanism, Drive Shaft and Trip Lever 


Lubrication Points 
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REMOTE CONTROL NON-INTERFERING LTRS 
AND BLANK FEED-OUT MECHANISM 
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REMOTE CONTROL NON-INTERFERING LTRS AND BLANK TAPE FEED-OUT MECHANISM 


Figure 4-233. 
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SAT FELT WASHER DRIVE LINK 
NOTE: PARTS ASSOCIATED ONLY WITH THE AUTOMATIC MECHANISMS, 
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O2 BEARING SURFACE SAFETY LATCH 


G CONTACT SURFACES (3) LATCH LEVER 


O2 BEARING SURFACES (2) RESET CAM 
FOLLOWER 


Figure 4-234. Remote Control Non-Interfering LTFPS and BLANK Tape 
Feed-Out Mechanisms 
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SLIDE SURFACE DRIVE LINK 
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CONTACT POINT LATCHLEVER 


2 HOOKS=-EACH END SPRING 


Figure 4-235. Remote Control Non-Interfering LTRS and BLANK Tape 
Feed-Out Mechanism, Points of Lubrication 
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O2_ PIVOT POINT RELEASE ARM 


Ol HOOKS -EACHEND SPRINGS 


Figure 4-236. Feed-Out Pawl, Drive Lever, and Locklever on Remote 
Control Non-Interfering BLANK Tape Feed-Out 
Mechanism, Early Design 
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Figure 4-237. Lifter Lever, Ratchet Lever, and Latch Arm on 
Remote Control Non-Interfering BLANK Tape Feed-Out 


Mechanism, Early Design 
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O2 PIVOT POINT ARMATURE BAIL 
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O02 PIVOT POINT NON-INTERFERING LEVER SHAFT 


O1 CONTACT POINT NON-INTERFERING LEVER 


Figure 4-238. Kick-Out Arm, Armature Bail, and Lever Shaft on 
Remote Control Non-Interfering BLANK Tape Feed-Out 
Mechanism, Early Design 
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Ol HOOKS - EACH END = SWITCH LEVER SPRING 


O2 PIVOT POINT SWITCH LEVER 


Figure 4-239. Switch Lever and Spring on Remote Non-Interfering 
BLANK Tape Feed-Out Mechanism, Early Design 
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AND REAR) 


Remote Control Non-Interfering BLANK Tape Feed-Out 
Mechanisms, Later Design 
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Figure 4-241. Remote Control Non-Interfering BLANK Tape Feed-Out 
Mechanisms, Component Lubrication Points 
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O2 PIVOT POINT BLOCKING LINK 


Ol HOOKS-EACH END SPRING 


O2 SLIDING SURFACES (2) BLOCKING LINK 


Figure 4-242. Blocking Link on Remote Control Non-Interfering 
BLANK Tape Feed-Out Mechanisms 
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Figure 4-243. 
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TIMING CONTACTS 


REMOTE CONTROL NONINTERFERING 


BLANK TAPE FEED-OUT MECHANISM 
4-239 


Figure 4-244. Remote Control Non-Interfering Tape Feed-out 
Mechanism 
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Figure 4-245. Timing Contact Mechanism (Selector Operated) 


4-158 


oa 2 hee ee 


-— Te we 


—S wewT wT [ow 


NAVELEX 0967-LP-625-5010 


G ENGAGING SURFACE PRINT HAMMER STOP. 


Figure 4-246. Print Suppression on Functions 


O2 ENGAGING SURFACE PRINT HAMMER 


Ol HOOKS - EACH END SPRING 


O2 SLIDING SURFACE PRINT HAMMER 


Figure 4-247. Print Hammer Sliding Surface and Function Blade 


on BLANK Delete Mechanism 
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Figure 4-248. 
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O1 PIVOT POINT OPERATING LEVER 


O1 HOOKS-EACH END SPRING 


( Figure 4-249, LETTERS-FIGURES Contact Mechanism, Late Design 


G CONTACTING CONTACT ACTUATING 
SURFACE BAIL 


nM" O1 HOOKS - EACH CONTACT ACTUATING 


END (2 SPRINGS) BAIL SPRINGS 
SAT FELT WICK CONTACT ACTUATING 
BAIL SPRINGS 
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BAIL SHAFT 
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Figure 4-250. Timing Contacts 
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4-252 
BACKSPACE MECHANISM 
FOR CHADLESS TAPE 
(MANUAL ) 


4-253 BACKSPACE MECHANISM 
FOR CHADLESS TAPE 
(POWER DRIVE) 


Figure 4-251. Manual and Power Drive Backspace Mechanisms for 
Chadless Tape 
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Figure 4-253. 
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Backspace Mechanism for Chadless Tape 
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Backspace Mechanism for Chadless Tape (Power Drive) 
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Figure 4-254, Backspace Mechanism for Fully Perforated Tape 
(Power Drive) 
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Figure 4-255. Time Delay Motor Stop Mechanism 
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O1 HOOKS - EACH END (2) SPRINGS 


©2 PIVOT POINT FEED PAWL 
©2 PIVOT POINTS (2) REVERSING ARM 
G CONTACT SURFACE DRIVE ARM 
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Figure 4-256. Ribbon-Feed Mechanism (Earlier Design) 
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Cc. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
instructions indicated in the 
line drawings. 


d. Lubricate the unit 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 


4-12. TRANSMITTER DISTRIBUTOR 
UNIT (LXD) LUBRICATION. The 
following paragraphs provide 
transmitter distributor (TD) 
unit lubrication instructions 
and specify lubrication 
intervals in Table 4-2 which 
depend on the amount of daily 
operation and the speed of 
operation. Lubrication methods 
for the transmitter distributor 
unit are indexed in Table 4-8 
and presented in lubrication 
charts. The lubrication charts 
consist of photographs and line 
drawings. Photographs show the 
general area to be lubricated. 
Callouts on the photographs 
refer to line drawings 
indicating each specific 
mechanism to be lubricated and 
method of lubrication. 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing it. 
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b. To gain access to 
lubrication points of the TD 
assembly, follow the procedure 
as outlined in the following 
paragraphs. 


(1) To remove the 
lift the left end of 
the plate. This will release 
the detent fasteners. Then 
slide the coverplate toward the 
left. 


coverplate, 


(2) To remove the 
loosen the front and 
Lift the 


top plate, 
rear mounting screws. 
top plate upward. 


(3) To remove the 
remaining tape guideplate, 
loosen the tape guideplate 
mounting screws. Lift the tape 
guideplate off. 


(4) To remove the TD 
assembly, remove the screws that 
secure the unit to the base and 
lift unit up to disengage the 
gears. Disconnect the 
electrical plug. 


c. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Recheck all clutch gaps; 
reset if necessary. Thereafter, 
use the lubrication intervals 
specified in Table 4-2. 


WARNING 


Disconnect power before 
applying any lubricant. 


d. Apply a thick film of 
grease to all gears and the 
spacing clutch trip cam plate. 
Apply oil to all cams, including 
the camming surfaces of each 
clutch disk. Refer to paragraph 
4-6c for symbols that apply to 
the specific lubrication 
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Table 4-8. Transmitter Distributor Unit (LXD) Lubrication Chart 


Index 

Figure Title Page No. 
4-257 Transmitter Distributor 4-169 
4-258 Tape Guideplate 4-170 
4-259 Signal Contact Assembly, Top View 6-171 
4-260 Clutch Trip Mechanism 4-172 
4-261 Main Shaft, Oil Reservoir, and Center 

Plate Assembly 4-173 
4-262 Main Shaft 4-174 
4-263 Oil Reservoir 4-174 
4-264 Center Plate Assembly 4-175 
4-265 Front Plate Assembly, Sensing and Feed 

Mechanism, and Transfer Mechanism, Rear 

View 4-176 
4-266 Front Plate Assembly : 4-177 J 


4-267 Sensing and Feed Assembly 4-177 ( 
4-268 Transfer Mechanism 4-178 
4-269 Tape Feed Assurance Mechanism 4-179 
4-270 Tape-Out Sensing Mechanism 4-179 
4-271 Tape Lid Sensing Lever 4-180 
4-272 Tape Deflector 4-180 
4-273 Start-Stop Pulse Contact, Front View 4-181 
4-274 Rub-Out Deleter, Front View 4-181 
4-275 Transmitter Stop Mechanism 4-182 
4-276 Tape Withhold Mechanism 4-183 


4-277 All Gears 4-183 
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4-258 
TAPE GUIDEPLATE 


FRONT VIEW 


4-260 

CLUTCH TRIP ASSEMBLY 

SIGNAL CONTACT 
ASSEMBLY 

4-259 


REAR VIEW 


Figure 4-257. Transmitter Distributor 
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Figure 4-258. Tape Guideplate 
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G (Light Film) Toggle 


Engaging Link 
Surface 

G Bearing Toggle (Metal) 
Surface Bushing 

Ol Each Drive Link 
Loop Spring 

G Engaging Transfer Bail 


Surface and Link 


G Engaging Transfer Bail os 
Surface Extension 


COVERPLATE REMOVED 


NOTE: 
THE MARKING "DO NOT OIL" ON THE SIGNAL CONTACT BOX SHOULD BE INTERPRETED 


LITERALLY. PORTIONS OF THE MECHANISM SHOULD BE GREASED AS INDICATED, BUT 
NO OIL SHOULD BE USED. 


Figure 4-259. Signal Contact Assembly, Top View 
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FRONT VIEW 
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Felt Washer Trip Lever SAT 
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Figure 4-260. 
4-172 


O1 


Ol 


Ol 


SAT 


G 


o1 


Each Latchlever 

Loop Spring 

Slot Clutch Trip 
Bail 


Each Trip Lever 
Loop Spring 


Felt Armature 
Washers Bail 


Engaging Trip 
Surface Lever 


Each Armature 
Loop Spring 


RIGHT SIDE VIEW 


Clutch Trip Mechanism 


Figure 4-261. 
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4-264 
CENTER PLATE 
ASSEMBLY 

<t 


Main Shaft, Oil Reservoir, and Center Plate Assembly 
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Figure 4-262. Main Shaft, Right Side View ) 
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Figure 4-263. Oil Reservoir, Front View 
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Washer Bail 

ol Both Detent Bail 
Loops Spring 

ol Both Tight Tape 
Loops Arm Spring 

G Engaging Start-Stop 
Surface Bail Extensior 


RIGHT SIDE VIEW 


G Engaging Tight Tape 
Surface Arm 

G Engaging Start-Stop 
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REAR VIEW 


Figure 4-264. Center Plate Assembly 
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4-267 
-SENSIN G AND 
FEED MECHANISM 


4-268 
~ TRANSFER 
MECHANISM 


Figure 4-265. Front Plate Assembly, Sensing and Feed Mechanism, 
and Transfer Mechanism, Rear View 
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Figure 4-266. Front Plate Assembly, Front View 
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Figure 4-267. Sensing and Feed Assembly, Bottom View 
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Figure 4-268. Transfer Mechanism 
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Teeth Ratchet Wheel 


Bearing Ratchet Wheel 


Loops (Each End) Detent Lever Spring 


Pad Contact Swinger 


( Figure 4-269. Tape Feed Assurance Mechanism, Rear View 


Ol Loops (Each End) Tape-Out Spring 


Figure 4-270. Tape-Out Sensing Mechanism, Front View 
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Loops Sensing Lever ' 
(Each End) Spring 


Figure 4-271. Tape Lid Sensing Lever, Front View 
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Figure 4-272. Tape Deflector, Top View 
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Figure 4-273. Start-Stop Pulse Contact, Front View 
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Figure 4-275. Transmitter Stop Mechanism, Rear View 
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Felt Washer Eccentric Pivot 


Figure 4-276. Tape Withhold Mechanism, Front View 


Teeth All Gears 


Figure 4-277. All Gears 
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instructions indicated in the 
line drawings. 


e. Lubricate the unit 
thoroughly. Saturate all felt 
washers and oilers, and apply 
oil to each end of all springs. 
Apply oil to points where it 
will adhere and not run off. 
Avoid overlubrication. Keep 
electrical contacts and wire 
insulations free of lubricants. 
In general, apply oil to all 
bearings, wicks, and locations 
where parts rub, slide, or move 
with respect to each other. 
Apply grease to gear teeth and 
points of heavy pressure. 


4-13. MOTOR UNITS LUBRICATION. 
The following paragraphs provide 
motor units lubrication 
instructions and specify 
lubrication intervals in 

Table 4-2 which depend on the 
amount of daily operation and 
the speed of operation. 
Lubrication methods for the 
motor units are indexed in Table 
4-9 and presented in lubrication 
charts. The lubrication charts 
consist of photographs and line 
drawings. Refer to Figures 
4-278 through 4-280. 

Photographs show the general 
area to be lubricated. Callouts 
on the photographs refer to line 
drawings indicating each 
specific mechanism to be 
lubricated and method of 
lubrication. 


a. References to front, 
rear, left, right, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing the unit. 


b. Lubricate the unit 
just prior to placing it in 
service. After 300 to 500 
operating hours, relubricate the 
unit. Thereafter, use the 
lubrication intervals specified 
in Table 4-2. 
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WARNING 


Disconnect power before 
applying any lubricant. 


om Gear Train and 
Governor Lubrication. To 
lubricate gear train and 
governor assembly, proceed as 
follows: 


(1) Refer to Figure 
4-279. 


(2) Remove end cap 
of governor housing with its 
four mounting screws loosened. 


(3) Remove front and 
rear guideplates of brake shoe 
slide. 


(4) Remove the 
retaining ring that secures the 
regulating lever link with brake 
shoe slide. 


(5) Remove 
coverplate from top of governor 
housing. 


(6) Remove governor 
mounting screw, and slide 
governor out of housing. 


(7) Remove brake 
disks from center shaft by 
removing its retaining ring and 
sliding disk assembly outward. 
Apply grease to shaft and 
bearing shown in Figure 4-280. 


d. Apply a thick film of 
grease to all gears. Refer to 
paragraph 4-6c for symbols that 
apply to the specific 
lubrication instructions 
indicated in the line drawings. 


e. Lubricate the unit 
thoroughly. Apply oil to points 
where it will adhere and not run 
off. Avoid overlubrication. 
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Table 4-9. Motor Units Lubrication Chart Index 


Figure Title Page No. 
4-278 Motor Bearings - Standard Motors 4-186 
4-279 Access Instructions to Lubricate 

Gear Train and Governor 4-187 
4-280 Gear Train and Governor 4-188 
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Ball Oilers 
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Figure 4-278. Motor Bearings - Standard Motors 
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Figure 4-279. Access Instructions to Lubricate Gear Train and 
Governor, End View 
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Figure 4-280. Gear Train and Governor 
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Keep electrical contacts and 
wire insulations free of 
lubricants. In general, apply 
oil to all bearings and 
locations where parts rub, 
slidé, or move with respect to 
each other. Apply grease to 
gear teeth and points of heavy 
pressure. 


4-14. SCHEDULED PERFORMANCE 
TESTS. Performance tests 
consist of mechanical adjustment 
checks, described in 

paragraphs 4-14b and 4-14c, and 
operational tests described in 
paragraph 4-14d. 


ae Preliminary 
Instructions. Prior to 


performing mechanical adjustment 
checks, disassemble machine as 
follows: 


WARNING 


Disconnect power from unit. 
Failure to comply can 
cause serious injury. 


_(1) Open ASR top by 
depressing plungers on sides of 
dome. 


(2) Remove typing 
unit. 


(a) Disconnect 
P103 from 3103 (for low-level). 


(b) Remove R 
plug by pushing clips together 
at bottom. 


(c) Remove four 
screws which mount typing unit 
on base. 


(d) With left 
hand under rear frame and right 
hand on side of front plate 
above dashpot, lift typing unit 
from base. 
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b. Keyboard Unit 
Adjustment Checks. The 
following paragraphs describe 


procedures for checking keyboard 
unit adjustments. 


NOTE 


The following checks will 
begin with signal genera- 
tor clutch disengaged 

and synchronous pulse arma- 
ture lever held to front 

by lever clamp. 


(1) Check signal 
generator clutch shoe lever as 
follows: 


(a) Refer to 
Figure 6-108. 


(b) Measure 
clearance between shoe lever and 
disk stop-lug. 


(Cc) Engage 
clutch. 


(ad) Repeat 
step (b). 

(e) Clearance 
in step (dad) should be between 
0.055 and 0.085 inch greater 
than clearance in step (b). If 
the difference is not within the 
specified limits, perform 
adjustment procedures described 
in paragraph 6-4b(1). 


(2) Check signal 
generator clutch stop lever as 
follows: 


(a) Refer to 
Figure 6-109. 


(b) Engage 
Signal generator clutch. 


(c) Rotate 
through a full rotation and 
ensure stop lever does not touch 
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drum at any point and engages 
shoe lever by a full thickness. 


(a) I£ 
necessary, perform adjustment 
procedure described in paragraph 
6-4b(2). 

(3) Check code bar 
bail as follows: 


(a) Refer to 
Figure 6-102. 

(cb) Depress 
LTRS key. 

(c) Rotate 


Signal generator shaft until 
bottom of code bar bail is in 
maximum left position. 


(d) Measure 
clearance between right side of 
code bar bail roller and left 
side of code bar bail latch. 


(e) There 
should be some clearance not 
exceeding 0.006 inch. If 
clearance is not within 
specified limits, perform 
adjustment procedure described 
in paragraph 6-4a(12). 


(4) Check code bar 
bail and non-repeat lever 
clearance as follows: 

(a) Refer to 
Figure 6-103. 

(b) Press any 
key. 


(c) Measure 
Clearance between left side of 
non-repeat roller and right edge 
of lip on non-repeat lever. 


(d) Clearance 
should be between 0.010 and 
0.020 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraph 6-4a(14). 
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(5) Check universal 
bail extension as follows: 
(a) Refer to 
Figure 6-105. 
(b) Press any 
key. 


(Cc) Measure 
clearance between top of non- 
repeat lever and bottom of 
universal bail forward 
extension. 


(d) Clearance 
should be between 0.050 and 
0.080 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-4a(17). 


(6) Check universal 
bail latchlever as follows: 
(a) Refer to 
Figure 6-104. 


(b) Depress bar 
Slowly with 32 ounces force. 


(c) While 
maintaining force, manually 
rotate universal bail backward 
and release quickly. 


(d) Maintain 
force on bar and measure 
Clearance between rear edge of 
latchlever and front edge of 
universal bail vertical 
extension roller. 


(e) Clearance 
should be between 0.015 and 
0.020 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraph 6-4a(15). 


(7) Check 
intermediate gear bracket as 
follows: 

(a) Refer to 
Figure 6-134. 


(b) Place 
typing unit on keyboard. 


(c) Rotate 
motor fan to ensure gears are 
meshed. 


(d) Gently 
rotate intermediate driven gear 
back and forth. 


(e) Ensure 
backlash between typing unit 
driving gear and driven gear is 
barely perceptible as gauged by 
feel. If backlash is not 
excessive, remove typing unit. 
If backlash is excessive, 
perform adjustment procedure 
described in paragraph 6-4d(16). 


(£) While 
holding motor fan stationary, 
gently rotate intermediate 
driven gear back and forth. 


(g) Ensure 
backlash between driving gear 
and driven gear is barely 
perceptible as gauged by eye and 
feel. If backlash is excessive, 
perform adjustment procedure 
described in paragraph 6-4d(16). 


(8) Check 
synchronous pulse contact gap as 
follows: 

(a) Refer to 
Figure 6-442. 


(b) Disengage 
Signal qenerator clutch. 

(Cc) Measure gap 
between contacts. 


(ad) Gap should 
be between 0.020 and 0.035 inch. 
If gap exceeds specified limits, 
perform adjustment procedure 
described in paragraph 6-13h(5). 


(9) Check 
synchronous pulse mounting 
bracket as follows: 


(a) Refer to 
Figures 6-440 and 6-441. 


(b) Remove 
clamp from synchronous pulse 
armature lever. 

(c) Press any 
key. 


(d) Rotate 
signal generator shaft until 
trip bar is in maximum left 
position. 


(e) Measure 
clearance between right end of 
trip bar and left side of 
armature lever latching surface. 


(£) Clearance 
should be between 0.005 and 
0.015 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraphs 6-13h(1) 
and (3). 


(g) Push 
synchronous pulse armature lever 
into contact with magnet pole 
face. 


(h) Measure 
clearance between clutch trip 
bar and armature at closest 
point. 


(i) Clearance 
should be between 0.005 and 
0.015 inch. If clearance is 
within specified limits, replace 
armature and proceed to next 
step. If clearance exceeds 
specified limits, perform 
adjustment procedure described 
in paragraphs 6-13h(1) and (3). 


Cu Typing Unit 
Mechanical Adjustment Checks. 
The following paragraphs 
describe procedures for checking 
typing unit adjustments. 


(1) Check range 
finder knob phasing as follows: 
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(a) Refer to 
Figure 6-14. 


(b) Rotate 
range finder knob either 
clockwise or counterclockwise to 
the stop. 


(c) Zero on 
range scale should be within 3 
points of index mark. If zero 
is more than 3 points away from 
index, perform adjustment 
procedure described in 
‘paragraph 6-3.1a(15). 


(2) Check selector 
clutch stop arm as follows: 
(a) Refer to 
~.Figure 6-14, 
(b) Set range 
scale at 60. 


(c) With 
selector clutch disengaged and 
armature in marking position, 
clutch stop arm should engage 
clutch shoe lever by 
approximately the fuli thickness 
of shoe lever. If not, perform 
adjustment procedure described 
in paragraph 6-3.1a(16).- 


(3) Check selector 
clutch drum end play as follows: 
(a) Refer to 

Figure 6-11. , 


(b) With clutch 
latched in stop position, 
measure cam-clutch assembly end 


play. 


(c) Cam-clutch 
assembly should have some end 
play, but not to exceed 
0.010 inch. If end play 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1a(11). 
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(4) Check code bar 
clutch trip lever end play as 
follows: 

(a) Refer to 
Figure 6-25. 


(b) Disengage 
selector clutch and code bar 
clutch. 


(c) Code bar 
clutch trip lever should engage 
clutch shoe lever by full 
thickness of clutch shoe lever, 
and trip shaft should have some 
end play, but not to exceed 
0.006 inch. 


(a4) If either 
engagement or end play 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3. 1c (2). 


(5) Check function 
clutch trip lever end play as 
follows: 

(a) Refer to 
Figure 6-26, 


(b) Disengage 
code bar’ clutch and function 
clutch. 


(Cc) Function 
clutch trip lever should engage 
clutch shoe lever by full 
thickness of clutch shoe lever. 
(Check at lug with least bite on 
three-stop clutches.) Trip 
lever shaft should have some end 
play, but not to exceed 
0.006 inch. 


(d) If either 
engagement or end play 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1c (4). 


(6) Check clutch 
trip shaft set collars as 
follows: 


(a) Refer to 
Figure 6-28 (earlier design - 
Figure 6-536). 

(b) Measure 


spacing cutout lever end play. 


Lever 
play, not 


(c) 
should have some end 
to exceed 0.008 inch. 


(d) Measure 
line-feed clutch latchlever end 


play. 


(e) Lever 
should have some side play, not 
to exceed 0.008 inch. 

(f) If side 


play adjustment is required, 
perform procedure described in 
paragraph 6-3.1c(6) (earlier 
design - paragraph 6-17c(2)). 


(7) Check type box 
clutch trip lever eccentric post 
as follows: 


(a) Refer to 


Figure 6-31. 


(b) 
type box clutch. 


Disengage 


(c) Ensure that 
trip lever engages clutch shoe 
lever by full thickness of shoe 
lever. 


(qd) If full 
engagement does not exist, 
perform adjustment procedure 
described in paragraph 
6-3.1c(9). 


(8) Check spacing 
clutch trip lever as follows: 


(a) Refer to 
Figure 6-29 (earlier design - 
Figure 6-538). 

(b) Disengage 
clutch. 
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(c) Trip clutch 
trip lever and rotate main shaft 
until trip lever is over shoe 
lever. Take up play of shoe 
lever inward by snapping trip 
lever over shoe lever. 


(d) Check 
clearance between shoe lever and 
drum at each of three-stop 
positions to determine which 
stop yields greatest clearance. 


(e) With trip 
lever at stop position which 
yields greatest clearance, 
rotate main shaft slowly until 
trip lever just falls off stop 
lug. Check clearance between 
trip lever and drum. Clearance 
should be from 0.018 to 
0.035 inch less than clearance 
between shoe lever and drum. 


(f) If 
clearance adjustment is neces- 
sary, perform procedure 
described in paragraph 
6-17c(4). 


(9) Check line-feed 
clutch trip lever eccentric post 
as follows: 

(a) Refer to 
Figure 6-32. 

(b) Disengage 
clutch. 


(c) Trip clutch 
trip lever and rotate main shaft 
until trip lever is over shoe 
lever. Take up play of shoe 
lever inward Ey snapping trip 
lever over shoe lever. 


(d) Check 
clearance between shoe lever and 
drum of each of three-stop 
positions to determine which 
stop yields greatest clearance. 


(e) With trip 
lever at stop position which 
yields greatest clearance, 
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rotate main shaft slowly until 
trip lever just falls off stop 
lug. Check clearance between 
trip lever and drum. Clearance 
should be from 0.018 to 

0.035 inch less than clearance 
between shoe lever and drum. 


(f) If 
clearance adjustment is 
necessary, perform procedure 
described in paragraph 
6-3.1¢c(10). 


(10) Check line-feed 
clutch trip lever adjusting 
screw as follows: 

(a) Refer to 
Figure 6-32. 


(b) Set line- 
feed function slide arm in rear 
position and clutch trip lever 
against its eccentric post. 


(c) Hold trip 
arm against the function slide 
arm and measure clearance 
between end of trip lever 
adjusting screw and trip arm. 
Clearance should not exceed 
0.006 inch. 


(d) If 
clearance adjustment is 
necessary, perform procedure 
described in paragraph 
6-3.1¢c(11). 


(11) Check line-feed 
clutch phasing as follows: 


(a) Refer to 
Figure 6-82. 

(b) Disengage 
line-feed clutch. 

(c) Both line- 


feed bars should engage teeth of 
line-feed spur gear and be flush 
with each other. 


(d) If 
adjustment is necessary, perform 


procedure described in 
paragraph 6-3.1h(1). 


(12) Check line-feed 
spur gear detent eccentric as 
follows: 


(a) Refer to 
Figure 6-83. 

(b) Disengage 
line-feed clutch. 

(c) Rotate 


platen until detent stud is 
seated between two teeth on 
line-feed spur gear. 


(d) When hand- 
wheel is released, manually set 
the teeth on the feed bars into 
engagement with the teeth on the 
line-feed spur gear. 


(e) The detent 
stud should contact one gear 
tooth and be not more than . 
0.010 inch from other tooth. If © ) 
adjustment is necessary, perform . 
procedure described in 
paragraph 6-3.1h(2). 


(13) Check clutch 
shoe levers as follows: 
(a) Refer to 
Figure 6-34, 


(b) Disengage 
clutch and measure gap between 
clutch shoe lever and its stop- 
lug. Record measurement. 


(c) Engage and 
rotate clutch until clutch shoe 
lever is towards bottom of unit. 


(a) With clutch 
engaged, again measure gap 
between clutch shoe lever and 
its stop-lug. Measurement 
should be 0.055 inch to 
0.085 inch greater than 
measurement obtained in step 
above. If adjustment is 
necessary, perform procedure 


(b) 
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described in paragraph 


(e) Repeat 
steps (a) through (da) for each 
clutch. 


(14) Check spacing 
gear clearance as follows: 


(a) Refer to 
Figure 6-37. 


(b) With 
Carriage fully returned, hold 
spacing driving gear stationary 
and gently rotate driven gear 
back and forth. 


(c) Ensure 
backlash between gears is barely 
perceptible, without bind, at 
closest point in travel. If 
backlash adjustment is 
necessary, perform procedure 
described in 
paragraph 6-3.1d(2). 


(15) Check spacing 
gear phasing as follows: 


(a) Refer to 
Figure 6-37, 


(b) Engage 
spacing clutch. 


(Cc) Observe 
index line on spacing pawl is 
midway between the two lines on 
pawl retaining washer. If 
adjustment is necessary, perform 
procedure in paragraph 
6-3.1d(1). 


(16) Check rocker 
shaft bracket eccentric stud as 
follows: 


(a) Refer ta 
Figure 6-51. 


(b) Disengage 
type box clutch and take up play 
on locking arm, toward front. 
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(c) Measure gap 
between lower side of locklever 
roller and top edge of shoulder 
on horizontal positioning lock- 
lever. Gap should be between 
0.055 inch and 0.090 inch. If 
not, perform adjustment 
procedure described in paragraph 
6-3. 1e (2). 


(17) Check code bar 
shift lever drive arm as 
follows: 


(a) Refer to 
Figure 6-20 (earlier design - 
Figure 6-533). 


(b) Engage and 
rotate code bar clutch until 
code bar shift lever link is in 
uppermost position. 


(c) There 
should be some clearance, but 
not to exceed 0.025 inch, 
between top of code bar shift 
lever link roller and top of cam 
slots in top of code bar shift 
levers. If adjustment is 
necessary, perform procedure 
described in paragraph 
6-3.1b(5). 


(ad) Code bar 
shift lever link shaft should 
have some end play but not to 
exceed 0.006 inch. If 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3.1b(5) earlier 
design - paragraph 6-17b(1). 


(18) Check transfer 
lever eccentric as follows: 


(a) Refer to 
Figure 6-18. 


(b) Set upa 
LETTERS (12345) code 
combination. 

(c) Disengage 
selector clutch. 


4-195 


NAVELEX 0967-LP-—625-5010 


(d) Engage and 
rotate code bar clutch until 
code bar shift lever link is in 
uppermost position. 


(e) With play 
of shiftbar taken up for 
maximum clearance, measure 
clearance between rear code bar 
shift lever and code bar shift-— 
bar farthest from shift lever. 


(f) Clearance 
should be 0.010 to 0.025 inch. 
If not, perform adjustment 
‘procedure described in 
paragraph 6-3.1b(3). 


(19) Check 
intermediate arm backstop 
bracket as follows: 


(a) See Figure 
6- 19. 


(b) Set upa 
BLANK (----- ) code combination. 


(c) Disengage 
selector and code bar clutches. 


(d) Take up 
play to obtain maximum clearance 
between front code bar shift 
lever and inner step of code bar 
shiftbar farthest from shift 
lever, then measure clearance. 


(e) Clearance 
should be from 0.010 inch to 
0.025 inch. If not, perform 
adjustment procedure described 
in paragraph 6-3.1b(4). 


(20) Check code bar 
shift lever link brackets as 
follows: 


(a) Refer to 
Figure 6-21 (earlier design link 
guide bracket - Figure 6-534). 


(b) 
LETTERS (12345) code 
combination. 


Set up a 
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(c) Engage and 
rotate code bar clutch until 
code bar shift lever link is in 
uppermost position. 


(ad) Ensure code 
bars are detented. 


(e) With play 
taken up for maximum clearance, 
measure clearance between right 
side of front code bar shift 
lever and shoulder of closest 
code bar shiftbar. Clearance 
should be between 0.002 inch and 
0.025 inch. 


(f) Set upa 
BLANK (----- ) code combination. 


(9) Repeat 

steps (c) and (d). 

(h) With play 
taken up for maximum clearance, 
measure clearance between left 
side of rear code bar shift = 
lever and shoulder of closest ) 
code bar shiftbar. Clearance : 
should be between 0.002 inch and 
0.025 inch. 


(i) If 
clearance in either step (e) or 
(h) above is not within 
specified limits, perform 
adjustment procedure described 
in paragraph 6-3.1b(6) (earlier 
design link guide bracket - 
paragraph 6-17b(2)). 


(21) Check type box 
clutch trip lever as follows: 


(a) Refer to 
Figure 6-33 (variable feature - 
Figure 6-383). 


(b) Engage and 
rotate code bar clutch until 
trip shaft cam follower roller 
is on lowest surface of code bar 
clutch cam. 
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(c) Align type 
box clutch disk stop lug with 
trip lever. 


(d) Measure 
clearance between trip lever and 
stop-lug. Clearance should be 
from 0.025 inch to 0.045 inch. 


(e) Measure 
type box clutch latchlever side 
play. There should be some side 
play but it should not exceed 
0.008 inch. 


(f) If 
clearance measured in step (qd) 
or side play measured in step 
(f) exceeds specified limits, 
perform adjustment procedure 
described in paragraph 
6-3.1¢c(12) (variable features - 
paragraphs 6-12c(1) and 
6-12n(3)). 


(22) Check carriage 
draw-wire rope as follows: 


(a) Refer to 
Figure 6-40. 


(b) Engage and 
rotate type box clutch 180 
degrees. 


(c) As gauged 
by feel, rear upper cable should 
have slightly greater tension 
then front cable. 


(d) Measure 
Clearance between lower draw- 
wire rope and carriage return 
latch bail post. Clearance 
should be 0.006 inch minimum. 


(e) Measure 
clearance between lower draw- 
wire rope and left horizontal 
positioning drive linkage. 
Clearance should be 0.030 inch 
minimum. 


(f) If either 
clearance is insufficient, 
perform adjustment procedure 
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described in paragraph 
6-3. 1d (9). 


(23) Check 
oscillating rail slide position 
as follows: 


(a) Refer to 
Figure 6-38 (earlier design - 
Figure 6-539). 


(b}) Move type 
box carriage to right until feed 
pawl farthest advanced engages 
tooth immediately above cutaway 
section on spacing drum ratchet. 


(c) Measure 
clearance between oscillating 
rail slide and right rear draw- 
wire pulley at point on pulley 
where clearance is minimal. 


(d) Clearance 
should be between 0.025 inch and 
0.050 inch. If clearance is not 
within the specified limits, 
perform adjustment procedure 
described in paragraph 6-3.14d (3) 
(earlier design - paragraph 
6-17d(1)). 


(24) Check printing 
Carriage lower roller as 
follows: 


(a) Refer to 
Figure 6-72. 


(b) Move 
printing carriage to right. 


(c) Operate 
manual carriage return while 
holding printing carriage to 
right. Allow carriage to slowly 
return. 


(d) Observe 
play of carriage on track is 
minimal over full length of 
track. 


(e) If 
adjustment of eccentric bushing 
or sliding screw is necessary, 
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perform procedure described in 
paragraph 6-3.19(1). 


(25) Check function 
reset bail blade as follows: 


(a) Refer to 
Figure 6-63 (earlier design - 
Figure 6-547). 


(b) Engage and 
rotate code bar clutch until 
shoe lever just touches trip 
lever. 


(c) Disengage 
all function pawls from function 
bars. 


(ad) Unlatch all 
function lever latches from 
function levers. 


(e) Using 
Spring pulley, pull each 
function bar to rear and measure 
clearance between each function 
bar and function reset bail 
blade. 


(f) Clearance 
should be between 0.018 inch and 
0.035 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-3.1f(1) (earlier 
design - paragraph 6-17e(2)). 


(26) Check printing 
carriage position as follows: 


(a) Refer to 
Figure 6-74. 


(b) Set up 
M (--345) code combination. 


(c) Position 
printing carriage at approximate 
midpoint of platen. 


(d) Engage and 


rotate type box clutch 180 
degrees. 


4-198 


(e) From top 
view, aS gauged by eye, ensure 
that M type pallet is centered 
on printing hammer when hammer 
is touching pallet. 


(f) If 
adjustment is necessary, perform 
procedure described in paragraph 
6-3. 1g (3). 


(27) Check printing 
hammer bearing stud as follows: 


(a) Refer to 
Figure 6-75. 


(b) Set upa 
PERIOD (--345) code combination 
in upper case. 


(c) Position 
printing carriage at approximate 
midpoint of platen. 


(d) Engage and 
rotate type box clutch 180 
degrees. 


(e) From right 
view, aS gauged by eye, ensure 
that period type pallet fully 
engages printing hammer when 
hammer is touching pallet. 


(f) If 
adjustment is necessary, perform 
procedure described in paragraph 
6-3.19 (4). 


(28) Check spacing 
trip lever bail cam plate as 
follows: 


(a) Refer to 
Figure 6-39. 


(b) With 
spacing trip lever arm in upward 
position, engage and rotate type 
box clutch 180 degrees. 


(c) Disengage 
all function pawls from function 
bars. 
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(d) Measure 
clearance between top surface of 
trip lever arm extension and 
spacing trip lever shoulder. 


(e) Clearance 
should be between -0.010 inch and 
0.040 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraph 
6-3.1d(5). 


(29) Check printing 
track as follows: 


(a) Refer to 
Figure 6-76. 


(b) Set up 
BLANK (-----) code combination 
in figures. 


(c) Position 
printing arm slide alternately 
over each printing track 
mounting screw. 


(d) Position 
printing hammer operating bail 
latching extension in line with 
left face of latch shoulder. 


(e) Measure 
clearance between latching 
extension and latch shoulder. 


(f) Clearance 
should be between 0.015 inch and 
0.040 inch. If clearance 
exceeds specified limits, 
perform adjustment procedure 
described in paragraph 
6-3.19g(5). Hold clearance to 
maximum. 


NOTE 
Cycle unit between each 
check. 


(30) Check printing 
hammer stop bracket as follows: 
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(a) Refer to 
Figure 6-77 (earlier design - 
Figure 6-555). 


(b) Set up 
M (--345) code combination. 


(c) Engage and 
rotate type box clutch 
180 degrees. 


(d) Hold 
printing hammer stop bracket 
towards type pallet with 8 
ounces of force. 


(e) Measure 
clearance between printing ; 
hammer and M type pallet across 
entire length of pallet. 


(f) Clearance 
should be between 0.035 inch and 
0.050 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-3.1g(10) (earlier 
design - paragraph 6-17g(2)). 


(31) Check printing 
arm as follows: 


(a) Refer to 
Figure 6-77 (earlier design - 
Figure 6-555). 


(b) Position 
printing track in its extreme 
downward position. 


(c) Set 
printing hammer operating bail 
against its stop. 


(d) Take up 
play for maximum by lightly 
pressing down on printing arm 
slide and measure clearance 
between secondary printing arm 
and forward extension of 
printing hammer operating bail. 


(e) There 


should be some clearance, not to 
exceed 0.015 inch. 
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(f) Position 
printing track in its extreme 
upward position. 


(9) 
type box clutch. 


(h) Measure 
clearance between right face of 
operating bail latching 
extension and left face of latch 
surface. Check right and left 
positions. 


Disengage 


(i) Clearance 
should be 0.006 inch minimum. 


(j) If 
clearance measured in steps (qd) 
or (i) is not within specified 
limits, perform adjustment 
procedure described in paragraph 
6-3.19(12) (earlier design - 
paragraph 6-17g(3)). 


(32) Check carriage 
return latch bail as follows: 


(a) Refer to 
Figure 6-42. 

(b) Manually 
return carriage. 

(c) Take up 


play in carriage return bail to 
right by holding right side 
against retainer. 


(d) Measure 
clearance between carriage 
return lever and carriage return 
latch bail. 


(e) Clearance 
should be between 0.004 inch and 
0.040 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-3.1d(12). 


(33) Check carriage 
return lever as follows: 


(a) Refer to 


Figure 6-43. 
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(b) Set up 
CARRIAGE RETURN (---4-) code 
combination. 


(c) Engage and 
rotate function clutch until 
stop-lug is toward bottom of 
unit. 


(d) Rotate 
spacing drum clockwise until 
carriage return latch bail over- 
travels carriage return lever. 


(e) Measure 
clearance between latching 
surface of carriage return latch 
bail and top of carriage return . 
lever. 


(£) Clearance 
should be between 0.006 inch and 
0.035 inch. If clearance is not 
within specified limits, perform 
adjustment procedure described 
in paragraph 6-3.1d(14) 

(variable feature - paragraph 
6-12g(5)). 


(34) Check left 
Margin as follows: 


(a) Refer to 
Figure 6-45 (sprocket feed) or 
6-84 (line-feed). (For earlier 
design line-feed, refer to 
Figure 6-541.) 

(b) Manually 


return carriage. 


(c) Shift type 
box to LETTERS condition. 


(d) Ensure 
front feed pawl is farthest 
advanced. 


(e) Measure 
clearance between left edge of 
platen and letters print 
indicator. 


(£f) Clearance 
should be between 15/16 inch and 
1-1/16 inch. If clearance is 


not within the specified limits, 
perform adjustment procedure 
described in paragraph 
6-3.1d(17). 


(g) Take up 
play in spacing shaft by 
rotating driven gear clockwise 
from a front view. 


(h) Measure 
clearance between feed pawl and 
shoulder of ratchet tooth 
immediately above pawl. There 
should be some clearance, not to 
exceed 0.008 inch. 


(i) Engage and 
rotate spacing clutch until rear 
feed pawl is farthest advanced 
and clutch is disengaged. 

(j) Manually 
return carriage. 


(kK) Observe 
rear feed pawl drops into 
indentation between ratchet 
wheel teeth, and bottoms firmly 
in notch. If adjustment is 
necessary, perform procedure 
described in paragraph 
6-3.1h(13) (spvrocket feed) or 
6-3.1d(17) (line-feed). (For 
earlier design line-feed, refer 
to paragraph 6-17d(5)). 


(35) Check shift 
linkage as follows: 
(a) Refer to 
Figure 6-60. 


(b) Position 
Carriage near midpoint at 
platen. 


(c) Set up O 
(not zero) (---45) code 
combination. 


(d) Engage and 
rotate type box clutch 
180 degrees. 
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(e) Note 
position of printing hammer in 
relation to O (not zero) type 
pallet when hammer is pushed in 
to touch pallet. 


(£f) Manually 
buckle right shift linkage. 


(g) Position of 
printing hammer in relation to 9 
type pallet should be same as it 
was in relation to O (not zero) 
type pallet in step (e). 


(h) Repeat 
steps (b) through (g) using 
number 2 type pallet and 
W(12--5) code combination. 


(i) If 
adjustment is necessary, perform 
procedure described in 
paragraph 6-3. 1e(16). 


(36) Check stripper 
blade drive cam position as 
follows: 

(a) Refer to 
Figure 6-69. 


(b) Note amount 
of overtravel between upper high 
of stripper blade drive cam and 
stripper blade drive arm. 


(c) Engage and 
rotate function clutch 
180 degrees. 


(d) Note amount 
of overtravel between lower high 
of stripper blade drive cam and 
stripper blade drive arm. 


(ec) Amount of 
overtravel in steps (b).and (d) 
should be equal as gauged by 
eye. If adjustment is necessary 
perform procedure described in 
paragraph 6-3. 1f (9). 


d. Operational Tests. 
Operational tests for high-level 


ASR equipment are discussed 
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below in paragraph 4-14d(1) and 
for low-level ASR equipment in 
paragraph 4-14d(2). 


(1) Operational 
Tests (High-Level). Figure 


4-281 shows test setup required 
to perform high-level ASR test 
procedures described in 

Table 4-10. If abnormal 
indications are encountered 
during a test, refer to 
Troubleshooting Index, 

Table 5-1, in Chapter 5. Prior 
to conducting the tests, perform 
the following initial control 
setting on the AN/UGM-8B(V) and 
TS-2616/UGM test sets shown in 
Figure 4-281. 


AN/UGM- 8B (V) 


POWER ON/OFF switch to 
OFF. 


(1) 


DISTORTION SELECT switch 
to MARK BIAS. 


(2) 


PERCENT DISTORTION switch 
to 0. 


(3) 


STOP LENGTH SYNC-START/ 
STOP switch -to S/S 1.42. 


(4) 


CHARACTER RELEASE switch 
to FREE RUN. 


(5) 


SIGNAL PATTERN switch to 
STDY MK. 


(6) 


(7) RATE switch to 74.2. 


(8) LOOP POLARITY switch to 
either + or - to cause 
meter to deflect to 


right. 


LOOP ADJ control fully 
counterclockwise. 


(9) 


HIGH-LEVEL OUTPUT 
MODE switch to EXT 
NEUT. 


(10) 


(11) MARK SPACE switches 
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to any position, 


TS-2616/UGM 


AC POWER switch to OFF 
(down) position. 


(1) 


PEAK RESET switch to 
AUTO. 


(2) 


RATE-BAUDS switch to 
74.2. 


(3) 


(4) CODE LEVEL switch to 5. 


(5) DISTORTION SELECT switch 


to PEAK-TOTAL. 


TRANSITION SELECT switch 
to all. 


(6) 


INPUT POLARITY switch to 
either + or - to cause 
meter to deflect to 
right. 


(7) 


INPUT SELECT switch to 
NEUTRAL 60. 


(8) 


INPUT FILTER switch 
to IN. 


(2) OQperational 
Tests (Low-Level). Figure 4-282 


shows test setup required to 
perform low-level ASR procedures 
described in Table 4-11. If 
abnormal indications are 
encountered during a test, refer 
to Troubleshooting Index, 

Table 5-1, Chapter 5. Prior to 
conducting the tests, perform 
the initial control settings on 
the AN/UGM-8B(V) and TS-2616/UGM 
test sets as described in 
paragraph 4-8d(1). 


(9) 


LOCAL 


“WRITER M15 VOC 
SET POWER 
SOURCE 

(CONNECTED 

TO TB 104) 


SIGNAL LINES 


(CONNECTED 
TO SET JACK 


VIA TB 102) COMMUNICATIONS 


PATCHING PANEL 
SB- 1203 A/UG 
(ALTERNATE 
SB-1210 A/UGQ) 


HIGH 


TEST SET 


Z 
PATCH CORD ne 
TEST SET 
SET LPG 


Figure 4-281. ASR Test Setup (High-Level) 
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Table 4-10. Operational Test Procedures 


Action 


Preliminary 


Ensure teletype test set controls 


are set as indicated in 
paragraph 4-14d. 


ASR power switch must be OFF and 


control knob set to position K. 


If optional DC power supply is 
used place power switch in the 
OFF position. 


Using appropriate wiring 
diagrams, connect all ASR 
Signal lines in series to 
test set input. 


If optional DC power supply is 
used, connect its DC output 
into the signal line. 


APPLY local 115 VAC power to 
ASR test set, and DC power 
supply. 


Move teletype test set 
power switch to the ON 
position. 


Normal 
Indication 


Reference 
Table 5-1 
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Table 4-10. Operational Test Procedures - Continued 


Normal Reference 
Step Action Indication Table 5-1 


h. | If DC power supply is used, 
move the power switch to the 
ON position. Set the DC 
output to the proper value. 


i. | Set switch on either DC 
power supply or teletype 
test set for correct 
polarity. 


j- | Move LINE-TEST switch on ASR 
to LINE. 


k. | Turn power switch of ASR to Teletype runs closed. Item 35 
the ON position. and 36 


1. | Adjust signal line loop 
current to proper value. 


m. | Send repeated Y's from ASR 
keyboard. 


n. | Adjust keyboard signal Machines meets requirements for Item 22 
generator contacts to less copying distorted messages. 
then 3 percent distortion. 


oO. } Set switch. on teletype test 
set to check MARK to SPACE 
transition of the code. 
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Step 


Table 4-10. Operational Test 


Action 


Alternate transition selec- 
tor switch of teletype test 
set and adjust contacts 
until there is less than 

3 percent distortion in both 
switch positions. 


Set switch on teletype test 
set to test total distortion. 


Total distortion should be 

less then 5 percent. If it 
is not less then 5 percent, 
refine adjustments. Refer 

to n through q. 


Set control knob to T position. 


Send repeated Y's from trans- 
mitter distributor. 


Repeat steps n through s 
adjusting transmitter distri- 
butor signal generator 
contacts. 


Place teletype test set 
controls to positions indicated 
in paragraph 4-8d(2). 


Procedures - Continued 


Normal 
Indication 


Character advances one unit for 
each character. 


Reference 
Table 5-1 


Item 63 
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Table 4-10. 


Action 


Connect ASR signal line to 
test set output. (If test 
set must be changed or if 
hard wiring is necessary, 
remove AC power from equip- 
ment and make appropriate 
change. 


Tum test set power switch 
to ON. 


Typing Unit Range Check 


Tum ASR control knob to the 
K position. 


Tur power switch on ASR to 
the ON position. 


Adjust signal line loop current 
to proper level. 


Set signal pattern switch on 
test set to output message. 


Operational Test Procedures - Continued 


Normal 
Indication 


Motor operates. 


(1) 
(2) 


(3) 


Typing unit types test message. 


LETTERS-FIGURES shift and 
FIGURES-LETTERS shift 
operate properly. 


Normal carriage return and 
line-feed operate properly. 


Reference 
Table 5-1 


Item 


Item 


Item 


Item 


28 


11 


48 


17 
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Table 4-10. Operational Test Procedures - Continued 


Action 


Adjust range finder knob on 
selector assembly to determine 
minimum and maximum settings 
at which message is typed 
without error. 


Normal 
Indication 


Note difference between minimum 72 (minimum difference) 


and maximum settings obtained 
in step e. 


Place range finder on optimum 
setting as follows: 


(1) Add low and high readings 
obtained in step e. 


(2) Divide by 2. 


(3) Resulting number is optimum 
setting. 


Typing Unit Quality of 
Print Check. 


While typing unit is receiv- (1) 
ing test message, observe 
quality of printed copy. 


Characters are positioned on 
straight vertical line. 


Uniform spacing between 
characters. 


Clear type. 


Reference 
Table 5-1 


Item 1 


Item 3 


Item 1 


Item 2 
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Table 4-10. Operational Test Procedures - Continued 


Normal Reference 
Step Action Indication Table 5-1 
(4) Proper, error-free test Item 4 
pattern typed. 
(5) Proper ribbon-feed. Item 5 
b. | Manually operate ribbon Ribbon reverses. Item 6 
lever inward, on side where 
ribbon is being unwound. 
c. | Repeat step b, using other Ribbon reverses. Item 6 


ribbon lever. 


d. | Set SIG PATTERN switch on 
test set to STEADY MARK. 


Q. Typing Unit Distorted 
Signal Check. 


NOTE 


This test checks the ability of 
the typing unit to copy a 
distorted signal. 


ae Ensure DISTORTION SELECT 
switch on test set is set 
to MARK BIAS. 
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Table 4-10. 


Action 


Set PERCENT DISTORTION switches 
to 40 percent. 


(1) TENS: 40 
(2) UNITS: 0 


Set SIGNAL PATTERN switch on 
test set to MESSAGE OUTPUT. 


Set DISTORTION SELECT switch 
to SPACE BIAS. 


Set DISTORTION SELECT switch 
to MARK END. 


Set PERCENT DISTORTION switches 


to 35 percent. 


(1) TENS: 30 
(2) UNITS: 5 


Set DISTORTION SELECT switch 
to SPACE END. 


Set DISTORTION SELECT switch 
to SWITCH BIAS. 


Set POWER ON/OFF switch on 
test set to OFF. 


Set power switch on ASR 
to OFF. 


Must 
then 
Same 


same 


Same 


Same 


Operational Test Procedures - Continued 


Normal 
Indication 


copy one line with not more 
3 percent distortion. 
as step c. 


as step c. 


as step c. 


as step c. 


Reference 
Table 5-1 


Item 22 


OLOS-SZ9-d1-L960 XH'THAVN 


LL@-n 


Table 4-10. Operational Test 


Action 


Typing Unit Proper Function 
Operation Check. 


Set signal pattern switch 
on test set to STEADY MARK. 


Press FIGS key. 

Press S key. 

Set single/double line- 
feed lever (inside) to 
number 1 position. 
Press LINE-FEED key. 
Set single/double line- 


feed lever to number 2 
position. 


Repeat step e. 


Press LOC CR key to 
return carriage. 


Procedures - Continued 


Normal 
Indication 


FIGS Shift should occur. 
Signal bell rings. 
Line-feed should occur 


whe LINE FEED key is 
depressed. 


Typing unit single line-feeds. 


Same as d. 


Typing unit double line-feeds. 


Carriage should return to left 
margin. 


Reference 
Table 5-1 


Item 48 
Item 12 


Item 9 


Item 14 


Item 9 


Item 14 


Item 8 
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step 


Table 4-10. Operational Test Procedures - Continued 


Action 


Press M and REPT keys 
simultaneously until full 
line of Ms has been 
printed, carriage has 
returned, and printing has 
started on next line. 
Count characters. 


Press RETURN key. 


Press LINE-FEED key. 


Repeat step k. 


Repeat step k. 


Normal 
Indication 


(1) There shall be 72 clear 
characters. 


(2) The 74th character shall 
strike over the 73rd 
character. 


(3) The 75th character shall 
print approximately in 
center of page, beneath 
32nd through 42nd character. 


(4) The 76th character shall 
print exactly under 1st 
character. 

(5) The 77th character shall 
print exactly under 
2nd character. 


Carriage returns and line-feeds. 
No line-feed occurs. 
No line-feed occurs. 


Line feed occurs. 


Reference 
Table 5-1 


Items 15 
and 16 
Items 15 
and 16 


Items 15 
and 16 


Items 15 
and 16 


Items 15 
and 16 


Items 17 
and 20 


Items 17 
and 20 


Items 17 
and 20 


Items 17 
and 20 


0L0S-SZ9-d1-1960 Xa THAN 


ELe-h 


Table 4-10. Operational Test 


Local Functions Check 


Press LOC CR key. 


Press and hold LOC LF key. 


Keyboard Operation Check 


Tum the main power switch at 
the lower right side of the 
keyboard, to the upper posi- 
tion which is ON. 


Tum the keyboard control knob 
to the K position. 


Move the LINE-TEST switch to 
the LINE position. 


Manually depress each charac- 
ter key. 


Depress the LOC LF key. 


Depress the REC key. 


Procedures - Continued 


Normal 
Indication 


Carriage returns. 


Line-feed occurs continuously 
until key is released. 


Keyboard motor starts. 


The proper character should be printed 
for each key depressed. 


Paper should feed from the typing 
unit three times faster then when 
the LINE-FEED and REPT keys are 
depressed. 


This should prevent signal genera- 
tion. 


Reference 
Table 5-1 


Item 18 


Item 19 


Item 28 


Item 4 


Item 9 


Item 27 


OLO0S-SZ9-d1I-L960 XHTAAVN 


Tle -t 


Table 4-10. Operational Test Procedures - Continued 


Action 


Depress the SEND key. 


Depress the BREAK key, hold 
it depressed for about two 
seconds. 


Depress and hold REPT key 
Simultaneously with any other 
key except local function 
keys. 


Depress the LOC CR key. 


Depress upper case S key. 


Depress the BLANK key 
alternately with any key 
other then the local func- 
tion keys. 


Depress the BLANK key twice 
in succession. 


Normal 
Indication 


This should restore signal genera- 


tion. 


The electrical keyboard lock will 


be activated as in (f). Depress 
SEND key to resume keyboard 
transmission. 


This should cause repeated trans- 


mission of the associated code 
combination. 


Carriage should return to the 
left-hand margin. 


Signal bell should ring once 
clearly each time the key is 
depressed. 


Keyboard should not lock. 


Keyboard should lock. Depress 
the SEND key to resume keyboard 
transmission. 


Reference 
Table 5-1 


Item 


Item 


Item 


Item 


Item 


Item 


44 


66 


20 


12 


62 


61 
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Table 4-10. Operational Test Procedures - Continued 


.- Normal Reference 
Step Action Indication Table 5-1 
n. | Depress the spacebar below This will initiate a mechanical Item 1 
the bottom row of keys. allowance for a space, as be- 


tween two words in the printed 
page message, or a symbol on 
the perforated tape. 


o. | Depress the FIGS key. The symbols indicated on the Item 48 
upper part of the key should 
print, such as figures, punc- 
tuation marks, or other upper- 
case symbols. 


p. | Depress the LTRS key. This should print characters | Item 68 
indicated on the lower part of 
the keys. 

q. | Depress the TAPE B. SP. key. This should reverse the direc- Item 67 


tion of the tape feed in the 
perforator for the space 
required by a single character 
code. 


8. K-T Position, Operational Check. 


a. | Place the keyboard control knob 
in the K-T position. 


b. | Place the LINE-TEST key (if 
available) in the LINE position. 
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Table 4-10. Operational Test Procedures - Continued 


Normal Reference 
Step Action Indication Table 5-1 


9LC-h 


c. | Depress each key. The correct character should be Item 2 
printed on the page-printer and 
perforated in the tape. If the 
perforator-transmitter base 
includes a typing perforator or 
reperforator, the correct charac- 
ter should also be printed on 


| the tape. 
d. | Depress the BLANK and REPT | Tape should feed out uninterrupted. Item 42 
keys simultaneously. 
e. | Depress the E and REPT keys The character counter should work Item 63 
Simultaneously. without missing a count. The end- 


of-line indicator lamp should 
light when the preset count is 


reached. 
f. | Depress the CAR RET key. The indicator of the character Item 64 
counter should return to zero. 
g. | Depress the E key once more. The counter should count one 
character. 
h. | Depress the keys indicated in The same functions should be 
(7)e through q. performed as indicated in (7)e 
through q. 
i. | Check the accuracy of the Use a prepared tape and monitor 
transmitter distributor; the transmission on the typing 
it should be operational. unit. 
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Table 4-10. Operational Test 


Action 


Operate the LINE-TEST key 
to the TEST position. 


T Position Operational Check. 


Place control knob in the T 
position. 


Place the LINE-TEST key (if 
available) in the LINE posi- 
tion. 


Depress the BLANK and REPT 
keys simultaneously. 


Perform same tests as indicated 
in (8)e through h. 


Operate the LINE-TEST key to 
the TEST position. 


Perform the tests outlined in 
in (7) and (8). 


Procedures - Continued 


Normal 
Indication 


Results obtained should be the 
same when performing the tests 
given in (7)e through q except 
Operation should be on a local 
loop. 


Tape should feed out of the 
punch without interruption at 
high speed until the depressed 
keys are released. 


The margin indicator lamp at the 
right of the cabinet dome, should 
light six characters before the 
count end-of-line position in 

the T mode of operation. 


Results obtained should be the 
same as indicated in (7) and (8). 


Reference 
Table 5-1 


Item 52 


Item 63 
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Step 


10. 


Ge 


Table 4-10. Operational Test Procedures - Continued 


Action 


Transmitter Distributor. 


Place the transmitter switch 
in the OFF position. 


Depress the red button. 


Place the tape feed perfora- 
tions on the teeth of the 
tape feed wheel with the 
first code to be transmitted 
directly over the sensing 
pins. The two code perfora- 
tions should be toward the 
back of the transmitter. 


Hold the tape down flat and 
close the lid. 


Move the selector to the 
T mode. 


Depress the SEND key. 


Move the selector to the 
K-T mode. 


Normal 
Indication 


The spring loaded tape lid 
should open. 


The tape feed will be responsive 
to the transmitter distributor 
switch (GREEN). 


Character counter should advance one 
unit for each character. 


Reference 
Table 5-1 


Item 58 


Item 56 


Item 52 


Item 63 
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Step 


11. 


12. 


13. 


14, 


b. 


Table 4-10. Operational Test Procedures - Continued 


Action 


Lamp Checks. Check for 
proper operation of lamps 
as follows: 


Observe pilot lamp. 


Observe cabinet illumination 
lamp. 


Motor Checks. Check for 
proper operation of motor 
as follows: 


Observe motor starting. 


Determine that motor is 
not running too slow or 
too fast. 


Main Shaft Drive Check. 
Check for proper main shaft 
drive as follows: 


Observe main shaft rotation. 


Observe gears. 


Signal Generator Shaft 
Drive Check. Observe 


Signal generator shaft 
rotation. 


Normal 
Indication 


Pilot lamp is lighted. 


Illumination lamp is lighted. 


Motor starts. 


Motor runs at correct speed. 


Main shaft rotates. 
Gears do not howl or chatter. 


Signal generator shaft rotates. 


Reference 
Table 5-1 


Item 1 


Item 2 


Item 3 


Item 4 


Item 5 
Item 6 


Item 7 
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Step 


15. 


Table 4-10. Operational Test Procedures - Continued 


Action 


Typing Reperforator 
Checks. Check typing 


reperforator as follows: 


Apply signal to set from 
Signal line (external) or 
signal test set. 


Apply alternate R and Y 
signal input. 


If distortion test set is 
used, apply FIGS and LTRS 
input. 


With signal line idle 
(marking) press TAPE F.O. 
key. 


While tape is feeding, 
interrupt feed-out with 
incoming signal. 


Stop signal transmission. 


Lift tape out of tape 
container. 


Normal 
Indication 


Typing reperforator operates. 


R and Y are typed and perforated. 


Proper shift character is 
printed and corresponding 
code is perforated. 


Tape is fed out to preset length. 


Feed-out stops and first character 
of signal is typed and perforated. 


Tape automatically feeds out to 
preset length, typed and perforated 
for letters. 


TAPE-OUT lamp lights. 


Reference 
Table 5-1 


Item 


Item 


Item 


Item 


Item 


Item 


Item 


8 


9 


10 


11 


12 


13 


14 
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Step 


Table 4-10. 


Action 


Replace tape roll (with at 
least one inch of tape 

on core). 

Press BREAK key. 


Press KYBD LOCK key. 
Press KYBD UNLK key. 


Operate keyboard. 


Depress CAR RET key. 


Press REPT key and one 
character key (or space- 
bar) and hold. 


Press TAB B. SP. key. 


Operational Test Procedures - Continued 


Normal 
Indication 


TAPE-OUT lamp extinguishes. 


Typing reperforator runs open. 


Keys in lower three rows will 
not operate. 


Tape is perforated according 
to input message. 


Character counter indicator 
advances one unit for each 
character or space typed and 
END-OF-LINE lamp lights between 
66th and 68th space. 


Character counter indicator 
returns to zero and END-OF-LINE 
lamp is extinguished. 


Character (or space) is typed 
and perforated continuously 
until REPT key is released. 


Last perforated character is 
moved to right (in punch 
mechanism) in line with punch 
pins. 


Reference 
Table 5-1 


Item 


Item 


Item 


Item 


Item 


Item 


Item 


Item 


15 


16 


17 


18 


19 


20 


21 


22 
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Table 4-10. Operational Test Procedures - Continued 


Action 


Press LTRS key. 


Turn ASR main power switch 
to the OFF position. 


Normal 
Indication 


LETTERS code perforation obliterates 
previously punched 


Motor stops. 


(erroneous) code. 


Reference 
Table 5+1 


Item 23 


Item 24 
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Figure 4-282. ASR Test Setup (Low-Level) 
4-223 
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Table 4-11. 


Typing Reperforator Checks. 
Check typing reperforator as 


follows: 


Apply signal to set from 
line (external) or signal 
test set. 


Apply alternate R and Y 
Signal input. 


If distortion test set is 
used, apply FIGS and LTRS 
input. 


With signal line idle 
(marking) press TAPE F.O. 
key. 


While tape is feeding, 
interrupt feed-out with 
incoming signal. 


Stop signal transmission. 


Lift tape out of tape 
container. 


Operational Test Procedures (Low-Level) 


Normal 
Indication 


Typing reperforator operates. 


R and Y are typed and perforated. 


Proper shift character is printed 
and corresponding code is 
perforated. 


Tape is fed out to preset length. 


Feed-out stops and the first character 
of signal is typed and perforated. 


Tape automatically feeds out 
to preset length, typed and 
perforated for letters. 


TAPE OUT lamp lights. 


Reference 


Table 5-1 


Item 15 


Item 15 


Item 15 


Item 15 


Item 15 


Item 15 


Item 15 
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Table 4-11. Operational Test Procedures (Low-Level) - Continued 
: Normal Reference 
St ep Action Indication Table 5-1 
h. | Replace tape roll (with at TAPE OUT lamp extinguishes. Item 15 
least one inch of tape on 
core). 
i. | Press BREAK key. Typing reperforator runs open. Item 15 
j. | Press KYBD LOCK key. Keys in lower three rows will Item 15 


not operate. 


k. | Press KYBD UNLK key. Tape is perforated according to Item 15 
input message. 


1. | Operate keyboard. Character counter indicator Item 15 
advances one unit for each 
character or space typed and 
END-OF-LINE lamp lights between 


moved to right (on punch 
mechanism) in line with punch 
pins. 


Z 

66th and 68th space. 2 

bi 

m. | Depress CAR RET key. Character counter indicator Item 15 3 
returns to zero and END-OF-LINE ad 

lamp is extinguished. ro) 

: Ve) 

! (o)) 
n. | Press REPT key and one Character (or space) is typed Item 15 ri 
character key (or space and perforated continuously until a! 
bar) and hold. REPT key is released. _ 

o) 

o. | Press TAB B. SP key. Last perforated character is Item 15 1 
! 

wn 

°o 

_ 

°o 
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Table 4-11. Operational Test Procedures (Low-Level) - Continued 


Action 


Press LTRS key. 


‘Turn ASR main power 
to off position. 


switch 


Normal 
Indication 


LETTERS code perforation okliterates 
previously punched (erroneous) code. 


Motor stops. 


Reference 
Table 5-1 
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CHAPTER 5 
TROUBLESHOOTING 


5-1. INTRODUCTION. This 
chapter provides information 
required to isolate a mal- 
function in Automatic Send- 
Receive (ASR) Teletypewriter 
Sets Model 28 to a misadjusted 
mechanism or a defective 
component. Troubleshooting is 
based on the result of 
operational tests described in 
paragraph 4-7b of chapter 4. 
Wiring and schematic diagrams 
are presented at the end of this 
chapter for use in trouble- 
shooting. 


5-2. TROUBLESHOOTING 
PROCEDURES. Troubleshooting 
procedures for high and low- 
level ASR teletypewriter 
equipment are provided in 
paragraphs 5-2.1 and 5-2.2. The 
high-level procedures contained 
in paragraph 5-2.1, are also 
applicable to low-level 
equipment. The procedures 
contained in paragraph 5-2.2 are 
applicable to low-level 
equipment only. 


5- 2. 1 HIGH-LEVEL TROUBLESHOOTING 
PROCEDURES. The following 
Paragraphs provide procedures 
for use in troubleshooting high- 
level ASR teletypewriter 
equipment. 


a. Troubleshooting 
Index. The troubleshooting 


index, Table 5-1, contains the 
items referenced in Tables 4-10 
and 4-11, operational test 
procedures. If an abnormal 
indication is encountered, the 
technician is directed toa 
fault isolation paragraph. 


b. Lamp_and_Fuse_ Index. 
Table 5-2 provides a list of 


lamps and fuses used in the 
high-level ASR sets. The above 


active components constitute the « 


most probable cause of failure. 


Cc. Fault Isolation 
Procedures. The following 
paragraphs provide fault 
isolation procedures referenced 
in Table 5-1. 


(1) If unequal 
spacing between characters is 
observed, proceed as follows: 


(a) Check 
horizontal positioning drive 
linkage adjustment, paragraph 
6-3.1e(12). 


(b) Check 
reversing slide brackets 
adjustment, paragraph 
6-3.1e (11). 


(c) If 
adjustments are required in both 
steps (a) and (b), check rocker 
shaft bracket eccentric stud 
adjustment, paragraph 6-3. 1e(2). 


(2) If type is not 
clear, proceed as follows: 


(a) Check 
ribbon. 


(b) Check type 
box. 


(Cc) Check 
printing track adjustment, 
paragraph 6-3.1g9 (5). 


(a) Check 
printing hammer stop bracket 
adjustment, paragraph ¢ 
6-3.19 (10). 


(e) Check 
printing arm adjustment, 
paragraph 6-3.19 (12). 
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Table 5-1. Typing Unit Troubleshooting Index 


ad 


Fault 
Isolation 
Paragraph 


Test/Step Symptom 


1 3/a (2) Unequal spacing between 5-2. 1c (1) 
characters. 

2 37a (3) Type printing not clear. 5-2.1c (2) 

3 37a (1) Printing is unequal verti- 5-2. 1c (3) 
cally. 

4 | 37a (4) Garbled test pattern. 5-2. 1c (4) 

5 37a (5) Ribbon does not feed 5-2.1c (5) 
properly. 

6 3/b,C Ribbon fails to reverse. 5-2. 1c (6) 

7 Ti Repeating characters are 5-2.1c(7) 
observed. 

8 6/a Local carriage return 5-2. 1c (8) im 
function inoperative. ) 

9 6/b Local line-feed function 5-2.1c (9) 
inoperative. 

10 27d (2) If FIGURES-LETTERS shift 5-2.1c(10) 
function is inoperative. 

11 2/da (2) If LETTERS-FIGURES shift 5-2. 1c (11) 
function is inoperative. 

12 5/c Signal bell inoperative. 5-2. 1c (12) 

13 5/e Normal line-feed inoperative. 5-2. 1c (13) 

14 5/g Single-double line-feed 5-2. 1c (14) 
improper operation. 

15 5/7) Automatic carriage return 5-2. 1c (15) 
line-feed improper operation. 

16 5/k Automatic carriage return 5-2. 1c (16) 
line-feed function operates 
improperly. 


WW. ; 
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Table 5-1. Typing Unit Troubleshooting Index - Continued 


Fault 
Isolation 
Item Test/Step Symptom Paragraph 
17 6/a,7/5 Normal carriage return is 5-2.1¢c (17) 
inoperative. 
18 6/a If automatic line-feed on selected |[5-2.1c(18) 
carriage return function is inoper- 
ative. 
19 6/b If line-feed blocking after 5-2.1(19) 
carriage return function is 
inoperative. 
20 6/a Local carriage return 5-2. 1c (8) 


function inoperative. 


21 6/b Local line-feed function 5-2. 1c (9) 
inoperative. 
22 4/e,f,g, Machine does not meet 5-2.1c (20) 
i,j requirements for copying 
distorted signal. 
23 2/g Low range span. 5-2. 1c (20) 
24 47a thru High percentage of distortion. 5-2. 1c (21) 
je (1) 
25 T/b,c One or more keys hard to press. 5-2.1¢c(22) ——~ 
26 T/b Keyboard operates when P and Q 5-2.1c (23) 


keys are pressed simultaneously. 


27 T/E.9 Typing unit operates when a 5-2.1c (24) 
character key is pressed after 
pressing and releasing REC key. 


28 Tla If the keyboard motor does not |5-2. 1c (25) 
start when main power switch is 
ON. 

29 Tla If the cainbet lamps in ASR sets 5-2.1c (26) 


fail to illuminate. 


2=3 
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Table 5-1. 
Item Test/Step 
30 T/a,c 
31 T/b,/ 
12a.b. 
32 13/a 
33 13/b 
34 13/a, b/14 
35 157i 
36 1/k 
37 15/a,b 
38 15/a,b 
39 15/b 
40 15/b 


# 


Symptom 


If the auxiliary reperforator base 
motor does not start when main 
power switch is ON. 


If motor speed is incorrect. 


If the auxiliary reperforator 
main shaft does not rotate when 
mechanical motion is transmitted 
to the ASR main shaft. 


If the gears howl or chatter when 
in mechanical motion. 


If the signal generator shaft does 
not rotate when mechanical motion 
is applied. 


If the set runs open when external 
signal line or signal test is 
applied. 


If the set runs closed on veri- 
fiable signal input. 


If the typing reperforator fails 
to function with alternate R and 
Y signal input. 


If an error in typing and reper- 
forating is intermittent with 
alternate R and Y signal input. 


If the set gains or loses a pulse 
with alternate R and Y signal 
inputs. 


If the set fails to perforate 
during alternate R and Y signal 
input. 


Typing Unit Troubleshooting Index - Continued 


Fault 
Isolation 
Paragraph 


| 5-2. 1¢ (27) 


5-2. 1c (28) 


5-2. 1c (29) 


5-2. 1c (30) 
5-2. 1c (31) 


TABLE <2 
5-2. 1c (32) 
Pace S-¥ 


5-2. 1c (33) 


5-2. 1¢ (34) 


5-2. 1¢ (35) 


5-21.¢ (36) 


5-2. 1c (37) 


Jd 
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Table 5-1. Typing Unit Troubleshooting Index - Continued 


Fault 
Isolation 
Item Test/Step Symptom Paragraph 
41 15/a,bb, If the punch pins fail to pene—- 5-2.1c (38) 
e,f, trate the tape during alternate 


R and Y signal input. 


42 15/f£ If the tape fails to feed during 5-2. 1c (39) 
alternate R and Y signal input. 


43 15/b If feed holes are incorrectly 5-2. 1c (40) 
spaced during alternate R and 
Y signal input. 


Wy 15/7a If typing reperforator or perfor- 5-2. 1c (41) 
ator does not print during 
alternate R and Y signal input. 


45 3/b,c If the typing reperforator or 5-2. 1c (42) 
perforator ribbon fails to feed 
or reverse during alternate R 
and Y signal input. 


46. | 15/a,b,c | If the reperforator or perforator | 5-2. 1c (43) 
fails to type during alternate R 
and Y signal input. 


47 8/c If the typing reperforator or 5-2. 1c (44) 
perforator fails to perforate 
the tape during alternate 
Randy signal inputs. 


48 1/0,p When there is FIGS or LTRS shift 5-2.1c (45) 
failure of the typing reperfor- 
ator or perforator. 


49 8/c If the typing reperforator or 5-2. 1c (46) 
perforator type wheel characters 
are not positioned square for 
printing. 

50 8/c If only top or bottom of thee 5-2. 1c (47) 


typing reperforator or perforator 
type wheel character prints. 


51 8/c If the typing reperforator or 5-2. 1c (48) 
perforator characters are too 
light or smudged. 
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Table 5-1. 

Item | Test/Step 
52 8/d 

53 15/d,f 
54 157e 
55 157e 
56 15/da 
57 15/£ 
58 15/g 
59 15/7h 
60 7.h 

61 77m 

62 I/g 


Symptom 


When the tape feed-out button key 
is pressed and the signal line is 
idle, the tape does not feed-out. 


If an incorrect length of tape 
feeds out when the TAPE feed-out 
button key is pressed. 


If tape continues to feed out. 


When the first character of an 
incoming signal is lost. 


If tape does not feed out to 
preset length. 


When transmission ends and an 
incorrect length of tape feeds 
out. 


If the low-tape bell fails to ring 
when tape is lifted from the 
container. 


If the low-tape bell continues 
to ring when the tape roll is 
replaced. 


If a BREAK signal transmission 
failure occurs when the BREAK 
key is pressed. 


If keyboard fails to lock when 
the KYBD LOCK key is pressed. 


If keyboard transmission does 
not take place when the KYBD 
UNLK key is pressed. 


Typing Unit Troubleshooting Index - Continued 


Fault 
Isolation 
Paragraph 


5-2.1c (49) 


5-2.1c (50) 


5-2.1¢(51) 


5-2.1¢ (52) 


52-.1¢ (53) 


5-2. 1c (54) 


5-2.1¢ (55) 


5-2. 1c (56) 


5-2. 1c (57) 


5-2. 1c (58) 


5-2. 1c (59) 
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Table 5-1. Typing Unit Troubleshooting Index ~ Continued 


64 


65 


66 


67 


68 


Qty 


Fault 
Isolation 
Test/Step Symptom Paragraph 
T/a/,8/c/ | If character counter fails to 5-2.1c (60) 
9a,b,c,d, | advance one unit for each 
e,f character when operating in 
"K-T" or "T" control knob 
position. 
If the character counter fails to 5-2. 1c (61) 
return to zero when the CAR RET 
key is pressed. 
If typing unit or typing reperfor- | 5-2. 1c (62) 
ator runs open when signal line 
current is supplied. 
57i(1) - If a repeat function fails when 5-2. 1c (63) 
(5) ,771 the REPT or the spacebar or 
character keys are pressed. 
1/q If tape fails to backspace when 5-2. 1c (64) 
the TAPE B. SP. key is pressed. 
71/q If the backspace correction fails 5-2. 1c (65) 


when the LTRS key is depressed. 


Table 5-2. Lamp and Fuse Index 


Name, Type, Function, Energizing 
Part Number Location Voltage 


Lamps, Incandescent, Copylight, Cover 5.5 VAC 
151982 


Fuse, 4 Amp, Electrical circuit === 


Slo-Blo, 129919 protection auxiliary 
reperforator motor 
circuit 


Fuse, 6-1/4 Amp, Electrical circuit: == 
161136 protection, Keyboard 

motor and cabinet 

circuits. 
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(3) If printing is 
unequal vertically, proceed as 
follows: 


(a) Check right 
and left vertical positioning 
lever eccentric stud adjustment, 
paragraphs 6-3.1e(5) and (7). 


(b) Check right 
and left vertical positioning 
locklever adjustment, paragraph 
6-3.1e(14). 


(c) If 
adjustments are required in step 
(1), check rocker shaft bracket 
eccentric stud adjustment, 
paragraph 6-3.1e(2). 


(4) If a garbled 
test message is typed, proceed 
as follows: 


(a) Check range 
setting. 


(b) Check 
selector magnet bracket 
adjustment, paragraph 6-3.1a(5). 


(c) Check 
selector armature spring 
adjustment, paragraph 6-3.1a(4). 


(5) If ribbon does 
not feed properly, proceed as 
follows: 


(a) Check 
ribbon-feed lever bracket 
adjustment, paragraph 
6-3.19(17). 


(b) Check 
ribbon-feed lever spring 
adjustment, paragraph 
6-3.19(18). 


(6) If ribbon does 
not reverse properly, check 
ribbon reverse spur gear 
adjustment, paragraph 
6-3.1g(14). 


(7) If repeating 
characters are observed, proceed 
as follows: 


(a) Check code 
bar clutch trip lever 
adjustment, paragraph 6-3.1c(2). 


(b) Check type 
box clutch trip lever 
adjustment, paragraph 
6-3.1c¢(12). 


(8) If local 
carriage return function is 
inoperative, proceed as follows: 


(a) Press LOC 
CR key; verify local carriage 
return function bail moves top 
to rear; if not, check train of 
parts (located on keyboard) from 
key to bail. 


(b) Ensure bail 
is operating carriage return 
lever; if not, remount typing 
unit. 


(9) If local line- 
feed function is inoperative, 
proceed as follows: 


(a) Press LOC 
LF key; verify local line-feed 
trip key moves to rear; if not, 
check train of parts (located on 
keyboard) from key to trip link. 


(b) Ensure trip 
link is operating clutch trip 
lever; if not, remount typing 
unit. 


(10) If FIGURES- 
LETTERS shift function is 
inoperative, proceed as follows: 


(a) Set up code 
combination for LETTERS (12345). 


(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. LET- 
TERS function lever should be 
top to rear; if not, check 
function bar through lever. 


2. Right 
shift link breaker slide should 
be rotated clockwise over 
breaker slide bail; if not, 
check parts from function lever 
to breaker slide bail. 


(c) Rotate main 
shaft 180 degrees while 
observing the following: 


1. Right 
breaker slide bail moves shift 
link breaker slide up. 


2. Break- 
er slide buckles right 
oscillating rail shift link. 


3. Oscil- 
lating rail moves left until 
left oscillating rail shift link 
completely straightens. 


(11) If LETTERS- 
FIGURES shift function is 
inoperative, proceed as follows: 


(a) Set up code 
combination for FIGURES (12-45). 


(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. FIG- 
URES function lever should be 
top to rear; if not, check 
function bar through lever. 


2. Left 
shift link breaker slide should 
be rotated counterclockwise over 
breaker slide bail; if not, 
check parts from function lever 
to slide bail. 


(c) Rotate main 
shaft 180 degrees while 
observing the following: 


NAVELEX 0967-LP-625-5010 


1. Left 
breaker slide bail moves shift 
link breaker slide up. 


2s Break- 
er slide buckles left 
oscillating rail shift link. 


3. Oscil- 
lating rail moves right until 
right oscillating rail shift 
link completely straightens. 


(12) If signal bell 
is inoperative, proceed as 
follows: 


(a) Place 
typing unit in FIGURES position. 


(b) Set up code 
combination for S (1-3--). 


(c) Engage and 
rotate function clutch 180 
degrees; signal bell function 
lever should be top to rear; if 
not, check function bar through 
lever. 


(a4) If signal 
bell function lever is properly 
positioned, trouble is 
electrical. 


(13) If normal line- 
feed function is inoperative, 
proceed as follows: 


(a) Set up code 
combination for LINE-FEED 
(- 2---) e 


(b) Engage and 
rotate function clutch 180 
degrees. 


Rotate main 
observe the 


(c) 
shaft 180 degrees; 
following: 


1. Line- 
feed function lever should be 
top to rear; if not, check 
function bar through lever. 
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2. Check 
that line-feed function pawl 
stripper is down and in proper 
engagement with stripper bail. 


3. Check 
that clutch trip lever is out of 
path of shoe lever; if not, 
check bottom of function lever 
through trip lever. 


4. Line- 
feed bars should be in 
engagement with spur gear; if 
not, check line-feed bar 
bellcrank spring. 


5. Rotate 
main shaft while observing that 
one line-feed bar moves to rear 
and up while other line-feed bar 
is moving down and rotating spur 
gear. 


(14) If single-double 
line-feed operates improperly, 
proceed as follows: 


(a) Set single- 
double line-feed lever in 
position 1. 


(b) Observe 
that stripper bail is rotated 
counterclockwise (top view) in 
engagement with slot in line- 
feed function pawl stripper; if 
not, check parts between lever 
and bail and stripper bail 
spring. 


(c) Set single- 
double line-feed lever in 
position 2. 


(ad) Observe 
that stripper bail is rotated 
clockwise (top view) out of 
engagement with slot in line- 
feed function pawl stripper; if 
not, check parts between lever 
and bail. 


(15) If automatic 
carriage return line-feed is 
inoperative, proceed as follows: 
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(a) Rotate 
spacing drum clockwise while 
observing the following: 


1. Lug on 
spacing drum rear stop spring 
should strike and rotate 
automatic carriage return line- 
feed bellcrank clockwise; if 
not, check for broken or bent 
lug or bellcrank; check right 
Margin adjustment, paragraph 
6-3.1d(19). 


2 0 
(zero) code bar should move 
right; if not, check engagement 
of bellcrank with code bar. 


(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. Auto- 
Matic carriage return and 
automatic line-feed function 
levers should be top to rear; if 
not, check function bar through 
levers. 


2. Normal 
line-feed function lever should 
be top to rear; if not, check 
tab on automatic line-feed 
function pawl. 


(c) Check 
engagement of bottom of 
automatic carriage return and 
normal line-feed function levers 
with respective slide arms. 


(16) If automatic 
carriage return line-feed 
function operates improperly, 
proceed as follows: 


(a) If carriage 
does not return when 74th 
character is printed, check 
right margin adjustment, 
paragraph 6-3. 1d(19). 


(b) If 75th 
character is not printed in 
center of page, increase tension 


on carriage return spring to 
move it to left, or decrease 
tension to move it to right. 


(c) If carriage 
return spring tension was 
adjusted in step (b), above, 
readjust dashpot vent screw, 
paragraph 6-3.1d(15). 


(d) If 76th and 
77th characters are not 
positioned under 1st and 2nd, 
respectively, proceed as 
follows: 


1. Check 
dashpot vent screw adjustment, 
paragraph 6-3.1d(15). 


2. Check 
left margin adjustment, 
paragraph 6-3.1d(17). 


(17) If normal 
carriage return is inoperative, 
proceed as follows: 


(a) Set up code 
combination for CARRIAGE RETURN 
(---4-) e 


(b) Engage and 
rotate function clutch 180 
degrees, observe the following: 


1. Car- 
riage return function lever 
should be top to rear; if not, 
check function bar through 
lever. 


2. Car- 
riage return feed pawl release 
link should be rotated 
counterclockwise holding feed 
pawls out of engagement with 
spacing drum, if not, check 
bottom of function lever through 
release link including carriage 
return lever adjustment, 
paragraph 6-3.1d(14). 


3. Car- 
riage should be to left; if not, 
check for bind in spacing drum, 
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draw-wire rope, carriage return 
spring drum, and printing and 
type box carriages. Check 
tension on carriage return 
spring. 


(18) If automatic 
line-feed on selected carriage 
return function is inoperative, 
proceed as follows: 


(a) Set up code 
combination for CARRIAGE RETURN 
(---4-) e 


(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. Line- 
feed on carriage return function 
lever should be top to rear; if 
not, check function bar through 
lever. 


2. Check 
engagement of bottom of function 
lever with slide arm. 


(19) If line-feed 
blocking after CARRIAGE RETURN 
function is inoperative, proceed 
as follows: 


(a) Set up code 
combination for CARRIAGE RETURN 
(---4-) e 


(b) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. Line- 
feed on carriage return blocking 
function lever should be top to 
rear; if not, check function bar 
through lever. 


2. Block- 
ing slide should be to right 
with extensions in front of 
function bars in slots 39 and 
40; if not, check top of 
function lever thorugh blocking 
slide. 
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(c) Disengage 


function clutch. 


(ad) Set up code 
combination for LINE-FEED 
(- 2---) e 


(e) Engage and 
rotate function clutch 180 
degrees; observe the following: 


1. Block- 
ing function lever should be top 
to rear; if not, check blocking 
function lever latch. 


2.3 Uni- 
versal number 1 function lever 
should be top to rear; if not, 
check function bar through 
lever. 


(£) Repeat 
steps (c) through (e); observe 
the following: 

1. Uni- 


versal number 1 and 2 function 


number 2 is not to rear, check 
function bar through lever. 


De 
ing slide should be to left; 
not, check blocking function 
lever latch through blocking 
slide and shift plate post 
spring. 


if 


(20) If difference 
between range settings (range 
span) is too low or machine does 
not meet requirements for 
copying a distorted signal, 
proceed as follows: 


(a) Check 
selector armature adjustment, 
paragraph 6-3.1a(1). 


(b) Check 
selector magnet bracket 
adjustment, paragraph 6-3.1a(5). 


{ 
| 


i 
| Paragraph 6-4a(4). 
levers should be top to rear; if | 


Block- | 


\ 


(c) Check 
selector magnet bracket vertical 
adjustment, paragraph 6-3.1a(5). 


(ad) Check for 
wear On armature extension, 
marking and spacing locklever, 
and spring tensions. 


(e) Check that 
range spans are centered on 
scale; if not, increase or 
decrease tension on selector 
armature spring to raise or 
lower range span. 


(21) If percentage of 
distortion is too high, check 
transfer bail detent plate, 
paragraph 6-4b(7) 


(22) If one or more 
keys are hard to press proceed 
as follows: 


(a) Check code 
bar and code lever clearance, 


. (b) Check lock 
ball channel, paragraph 6-4c (1). 


(c) Check ball 


, wedgelock and ball track 


, Clearance, paragraph 6-4c(2). 


\ (ad) Check lock 
ball end play, paragraph 
'6-4c (3). 
sn Ne same tn, 
(23) If keyboard 


operates when P and Q keys are 
pressed simultaneously, proceed 
as follows: 


(a) Check ball 
wedgelock and ball track 
clearance, paragraph 6-4c(2). 


(b) Check lock 
ball end play, paragraph — 
6-4c (3). 


(24) If typing unit 
operates when a character key is 
pressed after pressing and 


releasing REC key, proceed as 
follows: 


(a) Check the 
mechanical linkage of the REC 
key. 


(b) Check the 
proper operation of the contacts 
in the SEND-REC switch. 


(25) If the keyboard 
motor does not start when main 
power switch is ON, proceed as 
follows: 


(a) Check the 
external power supply to verify 
115-volts ac is present. 


(b) Check the 
case for breaks or dents. Check 
the mating of the connector and 
receptacle and the operation of 
the latch locking the two in 
mated position. 


(c) Check for 
an open thermal cutout switch at 
the rear of the motor mounting 
bracket. If the red switch 
button is raised, rotate the 
motor manually and check 
mechanical linkages to the motor 
shaft for an obstruction. 
Depress the switch button. If 
the cutout operates shortly 
after the motor. switch has been 
reset, allow the motor to cool 
for five minutes and check 
further for the cause of 
overheating before resetting. 


(ad) Check motor 
connections. Leads are 
interchangeable. Refer to the 
wiring diagrams at the end of 
this chapter. 


(e) Check the 
main power switch. 


(26) If the cabinet 
lamps in ASR sets fail to 
illuminate, proceed as follows: 


Sep 
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(a) Check the 
cabinet illumination lamps (4) 
and sockets. 


(b) Check fora 
burned-out cabinet-mounted 
transformer, and base 
transformer leads on the 
terminal block. 


(27) If the auxiliary 
reperforator base motor does not 
start when main power switch is 
ON, proceed as follows: 


(a) Check the 
fuse. If open, check mechanical 
linkage from motor through 
typing reperforator manually for 
excessive load before replacing 
fuse. If a fuse burns out 
immediately upon installation, 
check for shorted wiring in the 
motor or the tape-out circuit. 


(b) Check for 
an open thermal cutout switch at 
the rear of the motor mounting 
bracket. If the red switch 
button is raised, rotate the 
motor manually and check 
mechanical linkages to the motor 
shaft for an obstruction. 
Depress the switch button. If 
the cutout operates shortly 
after the motor switch has been 
reset, allow the motor to cool 
for five minutes and check 
further for the cause of 
overheating before resetting. 
Check the solder connections to 
terminals of 36-point connector 
and receptacle. Terminals 35 
and 36 of the connector 
(attached to the typing 
reperforator) must be strapped 
on the soldered end, and the 
connector must be mated with the 
base receptacle to complete the 
ac power distribution circuit in 
the set. Check for loose or 
missing contacts within the case 
and for broken body moldings. 
Check the case for breaks or 
dents. Check the mating of the 
connector and receptacle and the 
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operation of wire latches screws. Check condition of tthe 


locking the two in mated gears and remove any foreign 
position. objects in the gear mechanism. 


Visually inspect gear mesh when 
(c) Examine the the gear change lever is in each 


motor brushes and replace a of its three positions. 

brush if its length is less than 

3/8 of an inch. Wipe off and (c) Check the 
blow off accumulated carbon condition and tension of the 


dust. Relationship of brush to timing belt. The belt should 
slip rings should be maintained. not be too tight. If belt 
Be sure brush springs are in appears too loose (yields more 
place. than 1/16-inch in response to 
Slight pressure midway between 
(28) If motor runs at the two sprockets), check for’ 


incorrect speed, proceed as loosened screws attaching either 
follows: the reperforator or the 
intermediate gear mechanism or 
(a) If the both to the base. 
synchronous motor operates at 
incorrect speed, check for 60 (30) If the gears 
Hertz (plus or minus 0.5 Hertz) howl or chatter when mechanical 
frequency in the external power motion is transmitted to ASR 
supply. Main shaft, check the mechanical 
linkage through the intermediate 
(b) Check the gear mechanism. Adjust mesh of 
governor adjustment. If the the pinion and drive gear for 
motor runs at incorrect speed, barely perceptible backlash when 
check for 115-volts ac power the drive gear is centered 
line supply. If.line voltage is vertically and horizontally 
adequate and stable, use a beneath pinion. 
120-vps tuning fork to check the 
govermor. Adjust if required. (31) If the signal 


generator shaft does not rotate 
(29) If the auxiliary when mechanical motion is 
reperforator main shaft does not applied, check mechanical 
rotate when mechanical motion is linkage through the intermediate 


transmitted to ASR main shaft, gear mechanism. Adjust mesh of 

proceed as follows: the pinion and drive gear for 
barely perceptible backlash when 

(a) Check the drive gear is centered 

mechanical linkage through the vertically and horizontally 

intermediate gear mechanism. beneath pinion. 

Adjust mesh of pinion and drive 

gear for barely perceptible (32) If the set runs 


backlash when the drive gear is <“opep) when external signal line 
centered vertically and “Or signal test set signal is 
horizontally beneath pinion. applied to the set, proceed as 
follows: 

(b) Check the 
mechanical linkage through (a) Check for 
variable speed drive mechanism. an open signal line external to 
Note that the gears are properly the set. Check for 0.060-ampere 
installed and securely fastened 115-volts de signal circuit 
to their shaft or sleeve. check (unless the selector magnets 
for sheared gear mounting have been series wired for 0.020 


5-14 


or 0.030-ampere operation). If 
operating on 0.030-ampere 
circuit, check the external 
Signal line relay. 


(b) Check the 
solder connections to terminals 
of the peenolnk connector and 
receptacle. Check for loose or 
missing contacts within the case 
and for broken body moldings. 


- Check the case for breaks or 


dents. Check the mating of the 
connector and receptacle and the 
operation of the latch locking 
the two in mated position. 


(c) Check the 
solder connections to terminals 
of the 3e-point, connector and 
receptacle. Terminals 35 and 36 
of the connector (attached to 
the typing reperforator) must be 
strapped on the soldered end, 
and the connector must be mated 
with the base receptacle to 
complete the dc power 
distribution -circuit in the set. 
Check for loose or missing 
contacts within the case and for 
broken body moldings. Check the 
case for breaks or dents. Check 
the mating of the connector and 
receptacle and the operation of 
wire latches locking the two in 
mated position. 


(d) Check for 
loose connections on the 
terminal boards. Refer to the 
wiring diagrams at the end of 
this chapter for location of 
straps and jumpers on each set. 


(e) Check for 
open selector magnets or faulty 
connections on the selector unit 
of the typing reperforator. 

Drag a thin piece of clean paper 
between the armature and the 
Magnet cores to clean a dirty or 
Oily armature. Be sure no lint 
is left beneath the magnet 
cores. 
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(£) Check for 
binding mechanisms in the 
selector unit. Check linkage 
for free operation. Check the 
clutch adjustment, (paragraphs 
S-21PL.and (3), with 
particular attention to failure 
of the stop lever to latch or 
release. 


(g) Check the 
schanism adjustments, 
paragraphs 6—3adh(9), (4), (6), 
(7), (8), 0), (15), (16), 
(17), and (20) in the order 
indicated. 


(h) In ASR 
sets, check for an i 


: ph Kes sv-me 
break swit¢h (normally closed) 
on the keyboard. Check signal 


break key linkage to the switch. 


(i) In ASR 
sets, check the signal generator 
contacts and mechanical 
linkages. 


(33) If the set runs 
os on verifiable signal 

input, check for. binding. 

nisms “in n the selector. .unit. 
Check the linkage for free 
operation. Check.the.clutch 
adjustment (paragraphs 6-3.1b(1)- 
and (2)). 


(34) If the typing 
reperforator fails to function — 
when signal input is alternate R_ 
and Y, check operation and 
mechanical linkage of the 
function clutch. Note that the 
clutch is tripped near the end 
of the operating cycle of the 
selector clutch. 


(35) If an error in 
typing and reperforating is 
intermittent when signal input 
is alternate R and Y, proceed as 
follows: 


(a) Check for 
an open Signal line external to 
the set. Check for 0.060-ampere 
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115 volts dc signal circuit 
(unless the selector magnets 
have been series wired for 0.020 
or 0.030-ampere operation). If 
operating on 0.030-ampere 
circuit, check the external 
Signal line relay. 


(b) Check the 
range finder knob phasing 
(paragraph 6-3.1h(18)). 


(c) Check the 
selector mechanism adjustments 
(paragraphs 6-3.1h(9)) (12), 
(13), and (14)). 


(36) If the set gains 
or loses a pulse when signal 
input is alternate R and Y, 
proceed as follows: 


(a) Check for 
binds in the selector and 
transfer mechanisms. Note in 
particular free operation of the 
linkage involved in the 
particular pulse gained or lost, 
as determined by analyzing 


errors for a common (1, 2, 3, 4, 
or 5 pulse) addition or 
omission. 

(b) check the 


selector mechanism adjustments 
(paragraphs 6-3.1h(9), (12), 
(13), and (14)). 


(37) If the set fails 
to perforate when signal input 
is alternate R and Y, proceed as 
follows: 


(a) Check 
function clutch and cam 
mechanisms and rocker bail 
operation. Check the punch 
mounting plate (preliminary 
adjustment) (paragraph 
6-3.1¢c(1)). 


(b) Check the 
rocker bail and guide bracket 
adjustments. Check the function 
clutch trip lever adjustment 
(paragraph 6-3.1b(6)). Check 
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the reset arm (paragraph 
6-3.1b(7)) punch position, 
toggle operating arm (paragraph 
6-3.1c (4) and punch mounting 
plate (final) adjustments 
(paragraph 6-3.1c(2)). 


(38) If the punch 
pins fail to penetrate tape when 
the signal input is alternate R 
and Y, check punch slide 
downstop plate (paragraph 
6-3.1d(3)), punch pin 
penetration (paragraph 
6-3.1d(1)), and punch slide 
guide (paragraph 6-3.1d(2)). 


(39) If the tape does 
not feed when signal input is 
alternate R and Y, proceed as 
follows: 


(a) Check for 
binds or obstructions in the 
tape container on path of tape. 


(b) Check 
perforator adjustments. 


(40) If feed holes 
are incorrectly spaced when the 
Signal input is alternate R and 
Y, check perforator adjustments. 


(41) If the typing 
reperforator or perforator does 
not print when signal input is 
alternate R and Y, check proper 
installation of the ribbon, 
particularly through ribbon 
carrier beneath type wheel. 


(42) If the typing 
reperf orator or perforator 
ribbon fails to feed or fails to 
reverse when signal input is 
alternate R and Y, proceed as 
follows: 


(a) Check the 
position of the eyelets on the 
ribbon above the ribbon reverse 
arms at both spools. 


(b) check the 
ribbon-feed mechanism and 


operating arm adjustment 
(paragraphs 6-3.19(1), (2), and 
(3))- 


(43) If the typing 
reperforator or perforator fails 
to type when the signal input is 
alternate R and Y, proceed as 
follows: 


(a) Check the 
ribbon carrier (paragraph 
6-3.1m(1) or 6-3.1n(1)) 


(b) Check the 
print hammer (paragraph 
6-3.1m(4) or 6-3.1n(4)) 


(44) If the typing 
reperforator or perforator fails 
to perforate tape when the 
Signal input is alternate R and 
Y, proceed as follows: 


(a) Check the 
selector magnet bracket 
(paragraph 6-3.1h). 


(b) Check the 
selector armature (paragraph 
6-3. 1h(4)) 


(c) Check 
selector spring tensions 
(paragraph 6-3.1n(6), 6-3.1n(8), 
and 6-3.1h(10)). 


(ad) Check 
selector clutch spring tensions 
(paragraph 6-3.1h(16) and (17)). 


(45) If there is FIGS 
or LTRS shift failure of the 
typing reperforator or 
perforator proceed as follows: 


(a) Check the 
function mechanism (paragraphs 
6-3.1e(1) and 6-3.1b(8)). 


(b) Check the 
type wheel positioning 
mechanism. 


(46) If the typing 
reperforator or perforator type 
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wheel characters are not 
positioned square for printing, 
check the axial and rotary 
positioning mechanism linkage 
and adjustments. 


(47) If only top or 
bottom of the typing 
reperforator or perforator type 
wheel character prints, proceed 
as follows: 


(a) Check and 
adjust the axial and rotary 
correcting mechanism for firm 
positioning of the correcting 
plate roller (axial) or 
correcting lever lobes (rotary) 
Simultaneously with activation 
of printing hammer. 


(48) If the typing 
reperforator or perforator 
characters are too light or are 
smudged, check print hammer 
adjustment (paragraph 6-3. 1m(4) 
for chadless tape or paragraph 
6-3.1n(4) for fully perforated 
tape). 


(49) If tape does not 
feed out when the TAPE feed-out 
button key is pressed while the 
Signal line is idle (marking), 
proceed as follows: 


(a) Check for 
an open feed-out magnet winding 
or loose leads at the magnet. 
Check the power supply lead 
common to both feed-out and 
ktackspace magnet at both 
terminal. 


(b) Check the 
feed-out switch. 


(c) Check the 
mechanical linkage through feed- 
out mechanism. 


(a) Check the 
tape feed-out adjustments. 


(50) If an incorrect 
length of tape feeds out, when 
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the TAPE feed-out button key is 
pressed while the signal line is 
idle (marking) check the remote 
control tape feed-out mechanism. 


(51) If tape 
continues to feed out when feed- 
out is interrupted with an 
incoming signal, check feed-out 
adjustments. 


(52) If the first 
character of an incoming signal 
is lost when feed-out is 
interrupted with incoming 
Signal, proceed as follows. 

(a) Check the 
feed-out adjustments. 


(b) Check the 
mechanical linkage with selector 
mechanism and perforator. 


(53) If the tape does 
not feed out to preset length, 
typed and perforated for letters 
when signal transmission ends, 
proceed as follows. 


(a) Check the 
mechanical linkage with selector 
mechanism. 

(b) Check the 
feed-out adjustments. 


(54) If an incorrect 
length of tape feeds out when 
Signal transmission ends, check 
feed-out adjustments. 


(55) If the low-tape 
bell fails to ring when tape is 
lifted from tape container, 
check the mechanical linkage to 
the tape-out switch for bent or 
broken components or missing 
springs. 

(a) Check the 
low tape bell. 


(b) Check the 
wiring and the terminal boards 
for loose or burned connections. 
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(56) If the low-tape 
bell continues to ring when the 
tape roll is replaced, check the 
low-tape switch (paragraphs 
6-5.2b(1), (2), and (3)). 


(57) If a BREAK 
signal transmission failure 
occurs when the BREAK key is 
pressed, proceed as follows: 


(a) Check fora 
short in the normally-closed 
BREAK switch. 


(b) Check the 
mechanical linkage from the 
BREAK keylever to switch. 
Operation of the keylever should 
not affect the code bar 
mechanism. 


(58) If the keyboard 
fails to lock when the KYBD LOCK 
key is pressed, check the 
mechanical linkage of the KYBD 
LOCK key through its code bar. 


(59) If the keyboard 
transmission does not take place 
when the KYBD UNLK key is 
pressed, proceed as follows: 


(a) Perform 
fault isolation procedures 
5-2.1c(9) through 5-2. 1c(25). 


(b) Check the 
signal generator contacts and 
mechanical linkages. 


(c) Check the 
operation and adjustment of the 
Signal generator clutch 
mechanism (paragraph 6-4.2a(1), 
(2), (3), (4), and (5)). 


(d) Check the 
signal generator and keyboard 
adjustments (paragraphs 
6-4.2b(1) through (5) and 
6-4.2c (2) through (4)). 


(e) Check the 
synchronous pulse mechanism 


(paragraphs 6-6.2b(1) through 
(7)). 


(60) If the character 
counter fails to advance one 
unit for each character or space 
typed when the keyboard is 
operating in the "K-T" or "qT" 
control knob position, proceed 
as follows: 


(a) Check the 
mechanical linkage to the code 
bar mechanism. Ensure that the 
character counter operating 
forks are positioned over the 
pins on the right end of their 
respective; code bars. 


(b) Check the 
character counter adjustments 
(paragraphs 6-4.1b(1) through 
(8))- 


(c) Check for 
maladjusted or dirty switch 
contacts in the character 
counter mechanism. 


(a) Adjust the 
END-OF-LINE switch bracket and 
cam (paragraph 6-4.1b(2)). 


(61) If the character 
counter fails to return to zero 
position when the CAR RET key is 
pressed, proceed as follows: 


(a) Check the 
mechanical linkage to the code 
bar mechanism. Ensure that the 
character counter operating 
forks are positioned over the 
pins on the right end of their 
respective code bars. 


(b) Check the 
mechanical linkage of the 
character counter reset 
mechanism. 


(62) If typing unit 
or typing reperforator runs open 
when signal line current is 
supplied, proceed as follows: 
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(a) Check 
Signal line for proper current 
and voltage. 


(b) Check 
selector magnets for open coil. 


(c) Check that 
all signal line connectors are 
fully mated and locked. 


(ad) Check that 
keyboard and transmitter 
distributor signal generators 
are both in the MARK position. 


(e) For low- 
level ASRs, check the following: 


1. Check 
that the signal ESA is on. 


2... Check 
for defective circuit boards in 
the signal ESA. 


(f) Check for 
loose or burnt connections on 
the terminal boards. 


(g) Check for 
dirty or oily selector magnet 
armature or magnet coils. 


(h) Check for 
binding mechanisms in the 
selector unit. Check linkage 
for free operation. Check the 
clutch adjustment, paragraph 
6-21b(1) and (3), paying 
particular attention to possible 
failure of the stop lever to 
latch. 


(i) Check the 
selector mechanism adjustments, 
paragraphs 6-3.1h(9), (4), (6), 
(7)- (8) (10), (15)4 (16) (17) 
and (20) in the order indicated. 


(63) If a repeat 
function fails when the REPT 
keys and any of the character 
key or Spacebar is pressed, 
check freedom of the linkage and 
Mating of the repeat keylever 
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and code bar non-repeat lever 
(paragraphs 6-4.1¢c(10) through 
(14)). 


(64) If tape fails to 
backspace when the TAPE B.SP. 
key is pressed, proceed as 
follows: 


(a) Check fora 
defective backspace switch, 
located immediately beneath the 
TAPE B.SP. key. Check the 
switch at the keyboard motor 
terminal board. 


(b) Check for 
an open magnet coil on the 
typing reperforator or 
perforator. Check for loose 
leads on the magnet and check 
both terminals of the common 
power supply lead between the 
backspace magnet and feed-out 
magnet (for typing 
reperforator). 


(c) Check the 
mechanical linkages in the 
backspace mechanism (on typing 
reperforator). The mechanism 
should operate freely and 
without binding on downward 
movement of magnet armature. 
(paragraphs 6-21b(1) through 
(5), 6-21c(1) through (5), and 
6-22(a) through (c)). 


(65) If the back- 
space correction fails when the 
LTRS key is depressed, proceed 
as follows: 


(a) Check the 
mechanical linkages in the back 
space mechanism (in typing 
reperforator) (paragraphs 
6-22a(1) through (7), 6-22b(1) 
and (2), and 6-22c(1) through 
(7))- 


(b) Check the 
rake adjustment (paragraph 
6-6. 19 (28)). 


(66) If the motor 
continues to run when the main 
power switch is turned off, 
remove the main power source 
from the unit. Disconnect the 
lead from either terminal of the 
main power switch. Reapply main 
power. If the motor does not 
start, replace the main power 
switch. 


d. Maintenance Schematic 
and Wiring Diagrams. Schematic 


and wiring diagrams are provided 
at the end of this chapter as 
aids to troubleshooting and 
maintenance of the typing 
reperforator sets. An index of 
the schematic and wiring 
diagrams for high-level 
equipment is provided in Table 
5-3. 


5-2.2 LOW-LEVEL TROUBLESHOOTING 
PROCEDURES. The following 
paragaphs provide 
troubleshooting procedures for 
checking some of the 
difficulties that may be 
encountered in the operation of 
electrical service assemblies 
(ESAs) and their associated 
components. For troubleshooting 
mechanical failures refer to the 
high-level equipment trouble- 
shooting procedures in paragraph 
5-2.1, which are also applicable 
to low-level equipment. 


a. Wiring and Schematic 
Diagrams. Wiring and schematic 


diagrams for use in trouble- 
shooting low-level equipment are 
shown in figures at the end of 
this chapter. An index of these 
diagrams is provided in Table 
5-3. 


b. Lamp, Fuse, and 


Semiconductor Indexes. Refer to 
Table 5-4 for a list of lamps 
and fuses used in both high- 
level and low-level TD sets. 
Additional fuses, found in low- 
level assemblies are included in 
figures at the end of this 
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Table 5-3. Index of Schematic and Wiring Diagrams for 
Troubleshooting 


5-1. LAK 4, 25, 44 Keyboard Base Wiring Diagram 5-51 
(Sheet 1 of 2) 

5-1. LAK 4, 25, 44 Keyboard Base Wiring Diagram 5-53 
(Sheet 2 of 2) 

5-2. LAK 31 Keyboard Base Wiring Diagram 5-45 

5-3. LAK 42, 46 Keyboard Base Wiring Diagram 5-47 

5-4. Model 28 ASR Typing Unit and Stunt Box Wiring 5-49 
Diagram 

5-5. LP 14, 108, 109 Typing Unit Wiring Diagram 5-51 

5-6. LPR, LPE, LRPE Typing and Non-typing 5-53 


Reperforator Wiring Diagram 


5-7. LRB 5, 6 Reperforator Base Wiring Diagram 5-55 

5-8. LRB 5, 6, 36, 42, 51 Reperforator Base 5-57 
Schematic Wiring Diagram 

5-9. LRB 36, 42 and 51 Reperforator Base Wiring 5-59 
Diagram 

5-10. LXD 3, 27 Transmitter Distributor Wiring 5-61 
Diagram 

5-11. LESU 13 Electrical Service Unit Wiring 5-63 


Diagram (Sheet 1 of 2) 


5-11. LESU 13 Electrical Service Unit Wiring 5-65 
Diagram (Sheet 2 of 2) 


5-12. LESU 13 Schematic Wiring Diagram 5-67 
(Sheet 1 of 6) 


5-12. LESU 13 Schematic Wiring Diagram So. 
(Sheet 2 of 6) 


5-12. LESU 13 Schematic Wiring Diagram 5-71 
(Sheet 3 of 6) 


5-12. LFSU 13 Schematic Wiring Diagram 5-73 
(Sheet 4 of 6) 


5-12. LESU 13 Schematic Wiring Diagram S=75 
(Sheet 5 of 6) 
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Table 5-3. Index of Schematic and Wiring Diagrams for 
Troubleshooting - Continued 


Figure Title Page 

5-12. LESU 13 Schematic Wiring Diagram 5-77 
(Sheet 6 of 6) 

5-13. LESU 12 Electrical Service Assembly 5-79 
Wiring Diagram 

5-14. LRB 3 and 11 - LESU 12 Electrical Service 5-81 
Assembly Schematic Wiring Diagram 

5-15. LESU 73 Electrical Service Unit Wiring 5-83 
Diagram 

5-16. LESU 73 Electrical Service Unit Schematic 5-85 
Diagram 

5-17. LESU 96 Electrical Service Unit Wiring 5-87 
Diagram 

5-18. LESU 96 - LRB 21, 30 Reperforator Base 5-89 


Schematic Wiring Diagram 


5-19. LESU III Electrical Service Unit Wiring 5-91 
Diagram (Sheet 1 of 2) 

5-19. LESU III Electrical Service Unit Wiring 5-93 
Diagram (Sheet 2 of 2) 

5-20. LESU III ASR Schematic Wiring Diagram 5-95 

5-21. LAAC 200, 201, 202, 205, 209, 210, 213, 214, 5-97 


219, 235, 236 ASR Cabinet Wiring Diagram 
(Sheet 1 of 2) 


5-21. LAAC 200, 201, 202, 205, 209, 210, 213, 214, 5-99 
219, 235, 236 ASR Cabinet Wiring Diagram 
(Sheet 2 of 2) 


(Sheet 1 of 2) 


5-22. LMU3, 41, 12, 39, 38, 50 Wiring Diagrams 5-103 
(Sheet 2 of 2) 


Wiring Diagram 


5-24. LXD11, 29, 35 Transmitter Distributor Wiring 5-107 
Diagram 
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Table 5-3. Index of Schematic and Wiring Diagrams for 


Troubleshooting - Continued 


Figure Title 


O25 


5-26. 


LCXB13 Wiring Diagram 


LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 


(Sheet 1 of 2) 


LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 


(Sheet 2 of 2) 

LAAC 252 Cabinet Wiring Diagram (Sheet 1 of 
LAAC 252 Cabinet Wiring Diagram (Sheet 2 of 
LAAC 252 Cabinet Wiring Diagram (Sheet 3 of 
LAAC 259 Cabinet Wiring Diagram (Sheet 1 of 
LAAC 259 Cabinet Wiring Diagram (Sheet 2 of 
LAAC 259 Cabinet Wiring Diagram (Sheet 3 of 
LPW 300 Paper Winder 

LAK 50 Keyboard Wiring Diagram 

LAK 51 and 55 Keyboard Wiring Diagram 


LP 134, 138, 149 and 150 Page-Printer Wiring 
Diagram 


LP 135 Stunt Box Wiring Diagram 


LRB 59 and 60 Reperforator Base Wiring 
Diagram 


LXD 37 and 38 Wiring Diagram (Sheet 1 of 2) 
LXD 37 and 38 Wiring Diagram (Sheet 2 of 2) 
LCXB 24 Wiring Diagram 


LCXB 27 Dual Transmitter Distributor Base 
Wiring Diagram 


LESU 123 Electrical Service Unit Wiring 
Diagram 


328010 and 328000 Electronic Message Numbering 


Module Wiring Diagram (Sheet 1 of 2) 


3) 
3) 
3) 
3) 
3) 
3) 


Page 


5-109 


5-111 


5-113 


5-115 
5-117 
5-119 
5-121 
5-123 
S125 
5-127 
5-129 
5-131 


5-133 


5=135 


5-137 


5-139 
5-141 
5-143 


5-145 


5-147 


5-149 
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Table 5-3. Index of Schematic and Wiring Diagrams for 
Troubleshooting - Continued 

Figure Title Page 

5-39. 328010 and 328000 Electronic Message Numbering | 5-151 
Module Wiring Diagram (Sheet 2 of 2) 

5-40. 328010 and 328000 Electronic Message Numbering | 5-153 
Module Schematic Wiring Diagram (Sheet 1 of 2) 

5-40. 328010 and 328000 Electronic Message Numbering | 5-155 
Module Schematic Wiring Diagram (Sheet 2 of 2) 

5-41. 323811 Electrical Service Assembly (Signal) 5-157 
Schematic Wiring Diagram 

5-42. 323811 Electrical Service Assembly (Signal) 5-159 
Wiring Diagram (Sheet 1 of 5) 

5-42. 323811 Electrical Service Assembly (Signal) 5-161 
Wiring Diagram (Sheet 2 of 5) 

5-42. 323811 Electrical Service Assembly (Signal) 5-163 
Wiring Diagram (Sheet 3 of 5) 

5-42. 323811 Electrical Service Assembly (Signal) 5-165 
Wiring Diagram (Sheet 4 of 5) 

5-42. 323811 Electrical Service Assembly (Signal) 5-167 
Wiring Diagram (Sheet 5 of 5) 

5-43, 323812 Electrical Service Assembly (Clutch) 5-169 
Schematic Wiring Diagram 

5-44. 323812 Electrical Service Assembly (Clutch) 5-171 
Wiring Diagram (Sheet 1 of 4) 

5-44. 323812 Electrical Service Assembly (Clutch) 5-173 
Wiring Diagram (Sheet 2 of 4) 

5-44, 323812 Electrical Service Assembly (Clutch) 5-175 
Wiring Diagram (Sheet 3 of 4) 

5-44, 323812 Electrical Service Assembly (Clutch 5-177 
Wiring Diagram (Sheet 4 of 4) 

5-45, 323815 Electrical Service Assembly (Signal) 5-179 
Schematic Wiring Diagram 

5-46. 323815 Electrical Service Assembly (Signal) 5-181 
Wiring Diagram (Sheet 1 of 5) 


Figure 


5-46. 
5-46. 
5-46. 


5-46. 


5-51. 


5-52: 
5-53. 


5-532 
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Troubleshooting - Continued 


323815 
Wiring 


323815 
Wiring 
323815 
Wiring 


323815 
Wiring 


Title 


Electrical Service Assembly (Signal) 


Diagram (Sheet 2 of 5) 


Electrical Service Assembly (Signal) 


Diagram (Sheet 3 of 5) 


Electrical Service Assembly (Signal) 


Diagram (Sheet 4 of 5) 


Electrical Service Assembly (Signal) 


Diagram (Sheet 5 of 5) 


LLK Polar Line Keyer 303142 Circuit Card 


Wiring 


303160 Dual - Circuit CMD Schematic Wiring 


Diagram 


Diagram (Sheet 1 of 2) 


303160 Dual - Circuit CMD Schematic Wiring 


Diagram (Sheet 2 of 2) 


303164 
EC 164 


321290 
(Sheet 


321290 
(Sheet 


323810 
Signal 

(Sheet 
323810 
Signal 
(Sheet 
321268 
321991 


321991 


Clock Amplifier, Circuit Board 


Circuit Board Assembly w/Heat Sink 
1 of 2) 


Circuit Board Assembly w/Heat Sink 
2 of 2) 


Selector Magnet Driver (SMD) With 
Combiner Schematic Wiring Diagram 
1 of 2) 


Selector Magnet Driver (SMD) With 
Combiner Schematic Wiring Diagram 
2 of 2) 


Filter Card Assembly 


Clutch Magnet Driver (Shet 1 of 2) 


Clutch Magnet Driver (Sheet 2 of 2) 


Index of Schematic and Wiring Diagrams for 


Page 


5-183 


5-185 


5-187 


5-189 


5-191 


5-193 


5-195 


5-197 


5=199 


5-201 


5-203 


5-205 


5-207 


5-209 


5-211 
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chapter. These active 
components are identified 
because they constitute the most 
probable cause of failure. 


Cc. ESA General 
Troubleshooting Instructions. 
The following paragraphs provide 
general instructions for use 
when checking some of the 
difficulties that may be 
encountered in the operation of 
the electrical service assembly 
(ESA) and its associated 
components. A suggested 
procedure is also outlined in 
the event of field repair where 
adequate facilities are not 
readily available. 


(1) Since the ESA 
encloses and is dependent upon 
other componnent circuits for 
its operation, the field 
troubleshooting and repair for 
these components are also 
included in the procedures. 
Refer to the applicable wiring 
diagrams which are referenced in 
Table 5-3 for circuit tracing 
and identification of 
components. The wiring diagrams 
can be found at the end of this 
chapter. The diagrams are 
identified with their associated 
assemblies in the equipment 
Matrix provided in Table 1-2 of 
Chapter 1, which also indicates 
the figure number. 


(2) Before 
attempting to repair a power 
supply failure, one should 
familiarize himself with the 
power supply card and ESA 
wiring. Refer to the circuit 
description in Chapter 3. A 
reference should also be made to 
the wiring diagrams for the ESA 
as identified in Table 1-2 of 
Chapter 1. 


(a) Trouble- 
shooting for an ESA is required 
only to repair the power. supply 
Or correct burnt, loose or 
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otherwise faulty wiring. Using 
the appropriate wiring diagram 
the wiring can be checked from 
point to point, and compared 
with the actual equipment 
wiring. 


d. Power Supply 


Troubleshooting Procedures. If 
trouble should develope, the 


problem may be found by 
performing the test outlined in 
the troubleshooting charts, 
Table 5-5. 


(1) Colored test 
point jacks are provided on top 
of the power supply circuit card 
to accept standard meter probes. 


(2) When a fault in 
the power supply is suspected 
but not obvious, disconnect all 
power from the ESA. Remove all 
keyer (LLK) selector magnet 
driver (SMD), and clutch magnet 
driver (CMD) circuit cards. 
Apply 100 to 130 volt ac power 
to the ESA and proceed with the 
troubleshooting procedure as 
outlined in Table 5-5. 


(3) If the procedure 
is followed as outlined in the 
troubleshooting charts, perform 
step 1. If a normal response is 
received, proceed to step 2. If 
an abnormal response is received 
repair or replace power supply 
card. After this procedure, 
return to step 1. Next, perform 
step 2 and so on in the same 
Manner. If this troubleshooting 
fails to reveal the problem, 
check for loose or cold solder 
connection, or a broken, burnt 
or misplaced wire in the ESA. 
Recheck all wiring and wiring 
connections. 


(4) Continually 
blowing fuses indicates a 
shorted component (s). 
Disconnect power, remove the 
circuit card assembly and make 
continuity checks between 
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(0.5 Ampere Card) 


Action tion 


COM-7 


Check voltage 
from -7 test 
jack. 


Check voltage CPM +7 
from +7 test 
jack. 


Normal 
Response 


Meter reading 
should be: 
-6.6 VDC to 
-7.8 VDC Max. 


If normal, 
proceed to 
Step 2. 


Meter reading 
should be: 
+6.6 to +7.8 
VDC Max. 


If normal, 
proceed to 
Step 3. 


Power Supply Troubleshooting Procedures 


Abnormal Response 
and Procedure 


RESPONSE: Meter 
reading of zero 
voc. 


PROBABLE CAUSE: 
CR5 shorted or 
R5 open. 


PROCEDURE: Re- 
move power supply 
card and repair 
or replace. 


Recheck Step 1. 


RESPONSE: Meter 
reading of +57 VDC 
to +90 VDC. 


PROBABLE CAUSE: 
CR5 open. 


PROCEDURE: Re- 
move power supply 
card and repair 
or replace. 


Recheck Step 1. 


RESPONSE: Meter 
reading of zero 
vpc. 


PROBABLE CAUSE: 
CR6 shorted or 
R4& open. 


PROCEDURE: Re- 
move power supply 
card and repair or 
replace. 


Recheck Step 1. 
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Table 5-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere Card) - Continued 


Probe 
Posi- Normal Abnormal Response 
step Action tion Response and Procedure 


RESPONSE: Meter 
reading of +57 VDC 
to +90 VDC. 


PROBABLE CAUSE: 
CR6 open. 


. 


PROCEDURE: Re- 
move power supply 
card and repair or 
replace. 


Recheck Step 1. 


3 Check voltage COM Meter reading | RESPONSE: Meter 
from UNREG. UNREG. should be: reading of zero 
test jack. +57 VDC to VDC. 
+90 VDC Max. i 
PROBABLE CAUSE: ) 
Loose or blown “il 
fuse. 
If normal, PROCEDURE: Re- 
proceed to move power supply 
Step 4. card and replace 
fuse. 


Proceed to Step 5. 


RESPONSE: Meter 
reading indicates 
voltage which is 
too low. 


PROBABLE CAUSE: 
CR1 and/or CR4 
open or shorted. 
C8 defective. T1 
and power line 
filter defective. 
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Table 5-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere Card) - Continued 


Probe 
Normal 
Response 


Abnormal Response 
and Procedure 


Action 


PROCEDURE: Re- 
move power supply 
card or defective 
parts and repair 
or replace. 


Recheck Step 1. 


Check voltage COM +5- Meter reading | RESPONSE: Meter 
from +50 test should be: reading of zero 
jack. +47 VDC to vDc. 


+53 VDC Max. 
PROBABLE CAUSE: 
Z1 and/or Q2 open. 


If normal, PROCEDURE: Re- 

end test. move power supply 
card and repair or 
replace. 


Recheck Step 1. 


RESPONSE: Meter 
reading of more 
than zero VDC but 
less than +47 VDC. 


PROBABLE CAUSE: 
Too many shorting 
straps across CR8, 
CRY, CR10, and 
CR11. 


PROCEDURE: Re- 
move power supply 
card and remove 
straps, as neces- 
sary to increase 
voltage. Replace 
card. 


Recheck Step 1. 


RESPONSE: Meter 
reading of +57 VDC 
to +90 VDC. 
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Table 5-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere Card) - Continued 


Probe 
Posi- Normal Abnormal Response 
Step Action tion Response and Procedure 


PROBABLE CAUSE: 
Q1 and/or Q2 
shorted. 


PROCEDURE: Re- 
move power supply 
card and repair or 
replace. 


Recheck Step 1. 


5 Check voltage COM Meter reading | RESPONSE: Meter 
from UNREG. UNREG. should be: reading of zero 
test jack. +57 VDC to VDC. 

+90 VDC Max. 
PROBABLE CAUSE: 
Repeated fuse 


blowing. 
Return to PROCEDURE: Dis- 
Step 4. connect power and 


remove power supply 
card. Make con- 
tinuity checks 
between card ter- 
minals B and N, N 
and H, B and H. 

A zero or near zero 
reading on the one- 
ohm scale of a 
multimeter indicates 
@ short. Check con- 
tinuity between Q1 
case and its heat 
Sink (01 must be 
electrically iso- 
lated from heat 
sink with mica 
insulators). If 
the power supply 
card checks satis- 
factorily, check 
power line filter 
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Table 5-5. Power Supply Troubleshooting Procedures 


‘- (0.5 Ampere Card) - Continued 
{ 
Probe 
Posi- Normal Abnormal Response 
Step Action tion Response and Procedure 


T1 and C8 for 
shorted condition. 
Repair or replace 
card. 


Recheck Step 1. 


RESPONSE: Meter 

reading indicates 
voltage which is 

too low. 


PROBABLE CAUSE: 
CR1 and/or CR4& 
open or shorted. 
C8 defective. 11 
and power line 
filter defective. 


PROCEDURE: Re- 
move power supply 
card or defective 
parts and repair 
or replace. 


Recheck Step 1. 
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circuit card connector terminals 
B and N, N and H, and B and H. 
A zero reading or near zero 
reading on the one ohm scale of 
a multimeter indicates a short, 
all other readings should be 
disreagarded. check continuity 
between the power transistor 
case and its heat sink. The 
power transistor must be 
electrically isolated from the 
heat sink with mica insulators. 
If the board assembly checks 
satisfactorily, examine the 
power line filter, power 
transformer, and rectifier 
filter capacitor for a shorted 
condition. All of these 
components can be found within 
the ESA. 


(5) Failure to 
detect the fault using the 
procedures outlined normally 
indicates a loose or cold solder 
connection, or a broken or 
misplaced wire in the ESA. 
Recheck the wiring referring to 
the appropriate wiring diagram. 


e. Selector Magnet 
Driver. The TP323810 selector 


Magnet driver (SMD) is a circuit 
card assembly that needs only to 
be plugged into a properly keyed 
(polarizing key between pins E 
and F) 15 pin receptacle which 
is wired into the electrical 
service assembly. It is 
recommended that any defective 
or damaged TP323810 selector 
magnet driver unit be replaced 
in the field and maintained ina 
repair center. The repair 
center should have equipment 
capable of simulating normal 
operating conditions. It is 
also recommended that the SMD be 
radio frequency interference 
(rfi) suppression tested after 
being serviced and prior to 
final installation. Failures 
from this standpoint are not 
necessarily recognized by 
monitoring a typical 
communications operation. 
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(1) SMD Trouble- 
shooting. The following 
procedures Outlined in Table 5-6 
may be used as a guide in 
troubleshooting the SMD. 


(2) SMD Adjustments. 


No mechanical adjustments are 
required on the TP323810 SMD. 
The following procedures as 
outlined may be used as a guide 
to electrically adjust the SMD. 
Proceed as follows: 


(a) Terminate 
the output of the SMD with a 28 
selector wired for 60 ma 
operation (pins A or B, and H, 
J, K, L, or M). 


(b) Apply +47 
to +53 volts dc to the driver 
(pins C or D to H, J, K, L, or 
M) . 


(c) With input 
2 (pins E, F) open circuited, 
short input 1 to common (pins N, 
P to H, J, K, L, or M). 


(ad) Adjust R3 
until the selector magnet 
changes state. Take note of the 
position of the potentiometer. 


(e) Rotate R3 
until the selector returns to 
its initial state. 


(f) Set the 
potentiometer midway between the. 
two positions obtained in (d) 
and (e). 


(g) Secure the 
adjustment by applying an 
appropriate cement to the 
potentiometer adjustment screw. 


(h) Repeat (a) 
through (g), this time adjusting 
R15 with input 1 (pins N, P) 


open circuited and input 2 
shorted to common (pins E, 
or M). 


F to 
H, J. K. L, 


2 


(da) 
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Table 5-6. Selector Magnet Driver (SMD) Troubleshooting Guide 


semen 


Switching Levels out of 
tolerance. 


Probable Cause 


Improper adjustment of 
R3 and/or R15. 


(a) 


(2) Q1 and/or Q5 low gain. 


(3) CR5 defective or out of 
tolerance. 


Circuit always marking. (1) Q8 open. 

(2) Q1, Q5, 06, Q7, or OY 
collector-emitter 
shorted. 

Circuit always spacing. (1) Ql, Q5, Q6, Q7, or Q9 
collector-emitter open. 


(c) 

(2) Q8 collector-emitter 
shorted. 

(3) CR13 open. 

Output current too high. R23 }out of tolerance. 

(e) R23 }out of tolerance. 


(£) 


Output current too low. 


Transient suppressor 
network ineffective. 


(1) CR14 open. 


(2) R24 open. 
(3) C6 open. 


Loss of receiving margin. 


(g) (1) Q8 and Q9 improper gain. 


(2) C4, C5, or C6 out of 
tolerance or defective. 


(3) CR14 shorted. 
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f. Low-Level _ Keyer 
(TP303142). Table 5-7 provides 
information for use as a guide 
when troubleshooting the low- 
level keyer. The following 
recommendations also are 
applicable when troubleshooting 
the polar low-level keyer (LLK). 


(1) It is 
recommended that any damaged 
keyer card be replace in the 
field and maintained in a repair 
center. The repair center 
should have equipment capable of 
Simulating normal operating 
conditions. 


(2) It is also 
recommended that the keyer and 
associated filter cards (321268) 
be radio frequency interference 
(rfi) suppression tested after 
servicing and prior to final 
insallation. Failures from 
this standpoint are not 
necessarily recognized by 
monitoring a typical 
communication operation. 


Table 5-7. 


Circuit always marking. 


(b) 


Circuit always spacing. 


Mark-space bits detect- 
able but will not go 
positive on mark. 


(Cc) 


(d) Mark-space bits detect- 
able but will no- go 


negative on space. 
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(3) Adjustments for 
the _TP303142 Keyer. No 


mechanical or electrical 
adjustments are required on the 
T303142 LLK or its associated 
TP 321268 filter card. fMThe 
adjustments given in this 
section apply only to the 
contact box or signal generator 
and are for reference only. 
This adjustment is to be made 
with the contact box installed 
in the appropriate transmitter 
or keyboard and may be used in 
place of adjustment as outlined 
in the alternate adjustment 
procedures following this 
section. To adjust the keyer, 
proceed as follows: 


(a) Remove the 
TP325951 nut and the TP320043 
outer cover. Remove the 
TP325951 nut and the TP321273 
inner cover. Without 
unsoldering the leads to the 
filter card, remove the TP321268 
filter card assembly. 


Low-Level Keyer Troubleshooting Guide 


Probable Cause 


(1) Q1 and/or Q2 shorted. 


(2) 


Excessive signal genera- 
tor contact resistance. 


Q1 and/or Q2 open. 


Q4 and/or Q6 open. 


Q3 and/or Q5 open. 


i 


EOP, TOES SS 


cea ee ae 


(b) Loosen the 
contact box mounting braCket 
screw and make the screw 
friction tight. Position the 
box by means of the eccentric, 
so that the marking and spacing 
gaps are equal when there is 
Maximum clearance between the 
contacts. This can be 
determined by engaging the 
clutch and rotating the main 
shaft. After completing the 
adjustment, tighten the mounting 
screws and recheck the 
‘adjustment. 


(4) Signal Generator 


Adjustment. The following 
‘electromechanical adjustments 
pertain to the signal generator 
after installation of the 

TP 303142 polar line keyer and 
associated signal generator 
assembly. It may be used in 


place of the adjustment 


previously outlined with the 
signal generator and the low- 
level keyer in place. To use 


the alternate adjustment proceed 


as follows: 


(a) Using an 
oscilloscope to view the output 
of the polar keyer (transmitter 
sending repeated Y character), 
adjust the oscilloscope to 
trigger at zero volt on the 
keyer output waveform. Be sure 
to properly zero the vertical 
amplifier on the scope before 


. beginning the adjustment. 


(b) Adjust the 
scope sweep rate so as to 
display one complete mark-space 
portion of the signal. 


(c) Adjust the 
position of the signal generator 


, until the mark to space 
- transition corsses zero volt at 


the center of the horizontal 
scale. When the signal 
generator is properly adjusted, 
the three points at which the 
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waveform passes through zero 
volts will divide the horizontal 
axis into two equal segments. 


(ad) After the 
adjustment is made, tighten the 
signal generator bracket screws 
securely. 


ge Clutch Magnet Driver 
(CMD) Troubleshooting 


Procedures. Table 5-8 provides 
information for use as a guide 
when troubleshooting the CMD. 
The following recommendations 
also are applicable when 
troubleshooting CMDs. 


NOTE 


The clutch magnet driver 
(CMD) is a circuit card 
assembly that needs only to 
be plugged into a properly 
keyed 15-pin receptacle which 
is wired into an appropriate 
electrical service assembly 
(ESA) . 


(1) It is 
recommended that any damaged 
clutch magnet driver (CMD) unit 
be replaced in the field and 
maintained in a repair center. 
The reepair center should have 
equipment capable of simulating 
normaly operating conditions. 


(2) It is also 
recommended that the CMD be 
radio frequency interference 
(RFI) suppression tested after 
repair and prior to final 
installation. Failures from 
this standpoint are not 
necessarily recognized by 
monitoring a typical 
communication operation. 


(3) Clutch Magnet 
Driver (CMD) Adjustment. No 


mechanical adjustments are 
required on the TP321991 CMD. 
If necessary, the CMD may be 
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Table 5-8. Clutch Magnet Driver Troubleshooting Guide 


Probable Cause 


Switching levels out of (1) Improper adjustment of R7. 


tolerance. 
(2) Q1 low gain. 
(3) CR7 defective or out of 
tolerance. 
(b) Circuit always marking. (1) Q3 open. 
(2) Q1, QO2, or OY collector- 
emitter shorted. 
(c) Circuit always spacing. (1) Q1, Q2, or Q4Y open. 
(2) Q3 SaVieckorenikter 
shorted. 
(3) CR8 open. 
(d) Output current too high. (1) CR2 open. 
(2) R17 out of tolerance. 
(e) Output current too low. (1) R2 improperly adjusted 
or defective. 
(2) R17 out of tolerance. 
(f£) Transient suppressor (1) CR9Y open. 


network ineffective. 


(2) R16 open. 


(3) C4 open. 


en AR 
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ea teenie ae 


LTTE een ra 


electrically adjusted. The 
following instruments are 
required for making TP321991 CMD 
electrical adjustments. Refer 
to the appropriate shcematic 
wiring diagram for location of 
circuit elements. 

} (a) Milli- 
ammeter that will measure 15 ma 
with an accuracy of +10 percent. 


¥ (b) Plug 
6-volts +20 percent dc source. 
The required power is less than 
6 milliwatts. 

{ 

i (c) Transmitter 
distributor with series 
connected 256M clutch coils. To 
adjust the CMD electrically 
proceed as follows: 


(d) Terminate 
the output of the driver with a 
transmitter distributor clutch 


assembly utilizing two 256M coils 


in series (pins A or B and K, L, 
or M). 


(e) Place a 
milliammeter in series, 
connecting the positive terminal 
of meter to test point T4 and 
with the zener regulator diode 
CR2 mounted on the heat sink. 
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(£) With normal 
power applied to the circuit, 
(+47 to +53 volts dc and 
-6-volts dc), andd a +6 volt 
input to pin N or P, adjust R2 
for 15 ma of zener current. 
Secure the wiper of R2, by 
applying an appropriate cement 
to prevent accidental rotation. 
Remove the +6-volt input. 


(g) Short the 
input to common. This would be 
pins N or P to K, L, or M. 
Adjust R7 until the CMD changes 
state. Note the position of the 
potentiometer. 


(h) Rotate R7 
back until the CMD returns to 
its initial state. 


(i) Set the 
potentiometer midway between the 
two positions obtained in 
paragraph (g) and (h). 


(j) Secure the 
adjustment by applying an 
appropriate cement to the 
potentiometer adjusting screw. 


(k) Remove 
power and solder the zener diode 
lead to the cathode pin nearest 
the components side of the card. 


5- 3975-40 blank 


Hileman ie cae. 


oy UES _ SP RRR re ermens res mrs Same 


Hamas <7 ae ee 


WIRING LEGEND 


a 


A-\i— WwW BL 


as ee WIRE COLOR CODE 


COLOR CODES. 


DISTANT TERMINATING AREA 
DISTANT TERMINAL DESIGNATION 


AG 


AUXILIARY SWITCH 


F 


BK—— BLACK W—- BK —— WHITE - BLACK 


KEYBOARD SECTION | 
BR-—— BROWN W-BR—— WHITE — BROWN 
R —— RED W-R —— WHITE ~ RED CONNECTOR AH-4-W-R 
O —— ORANGE W-O -——~ WHITE ORANGE 


MALE 
Y — YELLOW 


G —— GREEN 
BL —— BLUE 

P -— PURPLE 
W —— WHITE 
S —— SLATE 


W-Y ——WHITE — YELLOW 
W-G —— WHITE— GREEN 
W-BL — WHITE — BLUE 
W-—P — WHITE — PURPLE 
wW-S —— WHITE — SLATE 


AK-1-BR 


AA-\-BK AB-I-BK 
AA-2-BR AB-2-G 


AH-3-W-BL 


SPARE 
NOTE 10. 


ie UNIT WIRED FOR I!5 VOLTS AC OR OC POWER INPUT. 


4.]| PLUGS VIEWED FROM SOLDER TERMINAL ENDS. 


ALL CONTACTS SHOWN IN UNOPERATED POSITION 

IN KEYBOARD. 

SPARE TERMINAL OF F—I8 RESERVED FOR POLAR 
OPERATION OF KEYBOARD SIGNAL GENERATOR AND AL LAMP 
ON LAK 44. 

ASSOCIATED CABLES 


158224 CABLE ASSEMBLY, AUXILIARY 

158249 CABLE ASSEMBLY, KEYBOARD 

155992 CABLE ASSEMBLY, BACK SPACE 

159343 CABLE ASSEMBLY, BACK SPACE MAGNET 

304613 CABLE ASSEMBLY, LAMP AND SWITCHES (LAK 44) 


BARE WIRE STRAP 39522 RM 


LPE, LPR, ) 


LRPE OR LTPE 
ON LAK 44 ONLY. REMOVE WHITE LEAD FROM F5 
AND CUT OFF NEAR TUBING OF CABLE 158249. 


G-2-S 

-2-W-BK AX-I-W-BK 

AE -4-w-P 

AH- 5-W-Y 

AX-2-W-O 

AX-5-W-BL NOTE 6 ANDIO. 
AE-5-w-G 


AH-2-W-BK 


PART OF ASSOCIATED UNIT 


Figure 5-1. 
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AA 


KEYBOARD 
SIGNAL GENERATOR 


CONTACT BOX ASSEMBLY WITH ARC SUPPRESSION 
NETWORK ACCESSORY. 


AB 


LOCK BAR SWITCH 


F-9- 
6) AH-4-W-R 


AF 


END - OF-LINE 


MARGIN INDICATOR 
SELECTOR SWITCH 


av-i-at 3 
F -6-R t) 
AL- 1- BK 


LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 1 of 2) 


5-41/5-42 blank 
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AG AH AJ 


KEYBOARD END— OF ~LINE INDICATOR 
MOTOR TERMINAL BLOCK TERMINAL BLOCK SWITCH 
151819 STRAP 
AG-2-W-0 tae 
AC-3-W P AB-4-Ww-0 AFS-BL © 
AG: 4°W- BK ; 
F-15-W> BK 
AC’ 6-W-BL A K 
F-11-W-BL 
AC-8-W-R | SIGNAL LINE BREAK KEY 
AB-6-W-R SWITCH 
AG-10-W-¥ an) _—F-1-BR 
A M F- 16-W-Y Bye eiaie 


AC -12-W-G (3) 
AB-8-W°-G 


ye ENE 9 A L 


MARGIN INDICATOR 
SWITCH 


| 
<< Ss. 
AN | | | es ) F-8-Y 
Pea ave BX. ee a \ Seperate = ae 


AL LAMP AND AR KEY BID LAMP 


F-15-W-BK 
Mea? L iz ! xa 
-4-w- AX-4-W-P 
— AE-4-w-P 
| F - 18-W-BL pera S 


BACK — SPACE MAGNET 


eee ee ee ee ee 


AG-2-W-G 
AG-4-P 


AG-4-0 
AG-I-R 
i. ’ 
x 
b 
b 
oO 
2 
& 


Figure 5-1. LAK 4, 25, 44 Keyboard Base Wiring Diagram 
(Sheet 2 of 2) 


5-43/5-44 blank 


WIRING LEGEND: 
STANT TERMINATING AREA 
/—P1STANt TERMINATING DESIGNATION 
A-1-¥-BL 


“Twine coLor cove 


COLOR CODE 


BK - BLACK 
BR - BROWN 
R - RED 
- 0 - ORANGE 

Y-- YELLOW 


UNIT WIRED FOR 115 VOLTS 50-60 CYCLE 
AC POWER INPUT. 


CONNECTORS VIEWED FROM SOLDER 
TERMINAL ENDS. 


ALL CONTACTS SHOWN IN UNOPERATED 
POSITION IN KEYBOARD. 


SPARE TERMINAL OF F-18 RESERVED FOR 
POLAR OPERATION OF KEYBOARD SIGNAL 
GENERATOR. 


ASSOCIATED CABLES: 


158224 CABLE ASSEMBLY, AUXILIARY 

{582U9 CABLE ASSEMBLY, KEYBOARD 

155992 CABLE ASSEMBLY, SACKSPACE 

159343 CABLE ASSEMBLY, BACKSPACE 
MAGNET 

179362 CABLE ASSEMBLY, SYNC. PULSE 


BARE WIRE STRAP 39522RM 


PART OF ASSOCIATED UNIT (LPE, LPR, 
LRPE, OR LTPE) 


UNCOIL, ROUTE, AND CONNECT 179362 
CABLE TO TWO OPEN CABINET TERMINALS, 
TYING UP ANY SLACK 


POLARITY MUST BE MAINTAINED ONLY WHEN 
tSN190 FILTER 1S USED. POLARITY MAY BE 
DISREGARDED WHEN 195923 FILTER IS USED. 


; 


KEYBOARD 
CONNECT 
MALE 


AK- 1-BR 


AA- 1-8K, AB-1-B8K 
AA-2-BR, AB-2-G 


F-0-BK 


AD 


SYNC. PULSE 
CONNEC TOR 
MALE 
AQ-2-W-BL 
AP-1-0 


AE 


AK 


SIGNAL LINE BREAK KEY 
SWITCH 


AL 


MARGIN INDICATOR 
| SWITCH 


AF -1- 8K F-6-7 
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AA 


KEYBOARD - 
SIGNAL GENERATOR 


AC 


AUXILIARY SWITCH 


LOCK BAR SWITCH 


(SEND-REC. POSITION) REAR 


AH-U-W-R 


AH~3-W-BL 


STRAP 
GROUND LEAD TO 


LEFT FRONT KEYBOARD 


CONTACT BOX ASSEMBLY WITH 


H-2-W- 
ARC & R.F. SUPPRESSION 154190 MOUNTING SCREW a AH-7-W-P 
OR 195923 
NOTE 1) AH 
OARD, 
TERMIN. L BLOCK 


[$1819 STRAP 


AC-2-W-0 

A F AC-3-¥-P AB-4-W-0 Dicey 
END -OF ~LINE OR 

MARGIN INDICATOR 


SELECTOR SWITCH 


AC-U-W- BK 
F-15-W- 8K 


AC-6-W- BL 
F-41-W-BL 


AC-8-W-R 
AB-6-W-R 


AC- 10-W-¥ 
F-16-W-Y 


AC- 12-W-G F-8-¥ 2) 
AB-8-W-G AF-3-8L 
MW) 


AG 


MOTOR TERMINAL BLOCK 


AN 


BACK~ SPACE 
SWITCH 


AQ 


CLUTCH TRIP MAGNET CLUTCH TRIP SWITCH 
AP-2-8 


Av-2-0 rr AD-1- W-OL 
AQ~-I-8 


BACK ~SPACE MAGNET 


AG-U-0 
AG-I-R 


Figure 5-2. LAK 31 Keyboard Base Wiring Diagram 


5-45/75-46 blank 


ent 
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a | F AA 


WIRING LEGinhD: : KEYBOARD KEYBOARD LOCK BAR SWITCH 
CISTANT TERMINATING AREA CONNECTOR SIGNAL GENERATOR (REC) 
DISTANT TERMINATING DESIGNATION MALE 
AK- 1-BR 
AA-1-BK, AB-1-8K 
AA-2-BR, 'AB-2-6 


A-4-W BL 
\ wire COLOR CODE 


: ; STRAP 
COLOR CODE: ie 
BK - BLACK GREEN 
“BR - BROWN BLUE “3p, AL-2-Y, AJ-2-Y 
_ R - REO PURPLE AT ee nt eco 
0 - ORANGE - WHITE AH-3-W-8L 
Y - YELLOW —S - SLATE AG-1-P 
an-2-w-gxh6-2-8 
UNIT WIRED FOR 115 VOLTS AC OR DC AH-12-0 CONTACT BOX ASSEMBLY WITH 
POWER INPUT. AH-5-W-¥ ARC SUPPRESSION NETWORK A + 
AH- 11 Ww ACCESSORY : 
le PLUGS VIEWED FROM SOLDER TERMINAL AGC AH-9- BK KEY BOARD 
ENDS. AH- 10. BL isipio STRAP TERMINAL BLOCK 
AUXILIARY SWITCH AC-2-W-0 
ALL CONTACTS SHOWN IN UNOPERATED ees we a rears 
POSITION IN KEYBOARD. 
. AH-U-W-R A F AQ-2-W- AC-U-W- BK 
ASSOCIATED CABLES: AC-13-Y F-15-W- BK 
ENO-OF —LINE 
198353 CABLE ASSEMBLY, AUXILIARY MARGIN INDICATOR F- AC-6-W-BL 
198352 CABLE ASSEMBLY, KEYBOARD FRONT ‘SELECTOR SWITCH paneei aise 
155992 CABLE ASSEMBLY, BACKSPACE WAFER (T SHOWN) 
159343 CABLE. ¥, BACKSPACE AH-3-W- BL Pcie (awn 
198351 SSEMBLY, SYNC. PULSE (3 AB-6-W-R 
TRIP MAGNET pase : clea 
AL-1-BK ! NOTE AC-10-W-¥ 
7.] BARE WIRE STRAP 39522RM (yy F-16-W-Y 
F-17-W 
PART OF ASSOCIATED UNIT (LPE, LPR, AC- 12-W-G 
LRPE, OR LTPE) AH- 2-W- BK F-14-0 : AB-8-W-G 
AP 
9 FOR SCHEMATIC: SEE 64GOWD AND 7016WD. 
TAPE AND TIE BACK BLUE AND WHITE ten 
LEADS TO THE OTHER END OF 196353 
CABLE ASSEMBLY. 


roy AL 
AF-3-8L 1) Nec: AK MARGIN INDICATOR 
be SwiTCH 
(3) “*° SIGNAL LINE 
BREAK KEY SWITCH 


AF- 4-BK 
AM AN AP CLUTCH TRIP SWITCH 
BACK- SPACE 


BACK-SPACE MAGNET 


F-8-Y 


ews aes tes SWITCH SYNC. PULSE MAGNET ‘ AP-2-S 
ye NOTE 8 AP-12-0 cl ay AH-8-W- BL 
- AQ-1-8 


AG-1-R 


. 
=z 

1 
o 
= 


Figure 5-3. LAK 42, “46 Keyboard Base Wiring Diagram 
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—_— 


oS SS Se 7 7 ~ 
WIRING CHANNEL DESIGNATED BY "R" DOES NOT STUNT BOX f. dee STUNT BOX 
REPRESENT CABLES, BUT ASSISTS IN TRACING ARRANGEMENT / SIGNAL \o-— — 
CONNECTIONS. . | AHF, AJC ! { = fs grey = 
SEE NOTE 7 ELL T t , 
| 157106 | vt & 
N o 
fo R~ 7-BK BP reais i ¢ - 
| SEE note 8+] | | R—2-n — | oe os rene 
fms baie i ca ee 
CHANNEL IDENTIFICATION L— —~—— 4 a | f- a ee xs 
Ep tare eR So 
RTH wire coLor cove [ : STUNT BOX e | an STUNT BOX | 
! ARRANGEMENT | | ARRANGEMENT | 
ACW, ACZ | | car AJB | 
| R—s—P | 
| { | R—4-0 | 
: SEE NOTE 8 a | | R~8-W-BL | 
| R-2-R | R—1-6 SEE NOTE 8 | 
Z SEE NOTE: 2 i nro — _| Rabe R—-l2—W-BkK ——~ See ag ot pint as DES eg OR. Cee me Geom” eer meen eee ae | 
[ri  aeetea < aPae | EE NOTE 13 ae oer v, 172500  STUNTBOX | 
{ ] ARRANGEMENT | 
| ARRANGEMENT | | seerareiie | ACV 
| AGG | | (ALL EXCEPT AHY) | | 
| LP ORLS CONNECTOR | Baca | 
LenS | | (OR R-I3-WFORLP%0) (MALE CONTACT) ser 
t 6459. 
Vsee: (ete ws a “Rotl~¢ | | (ALL EXCEPT AHY) | ieiaey cee | 
A COMPLETE LP UNIT USES ONLY ONE STUNT BOX. | LTR ~ 7 -8K | | | R-6-G 
MAKE APPROXIMATE (____) CONNECTIONS TO: Rn Raesk | R-7-8K | 
COMPLETE CIRCUIT. | Ho R-8-W-Bt y | A-2-R | 
| - R—i0-BL a De ef Ns ee ce ee 
TRANSFER CONTACTS — 
a ONTETS | Le er TTT 
NORMALLY OPEN Da et a | ie Pea oa ere | | R-O—S Ca 172549 172502 STUNT BOX | 
REAR CONTACTS STUNT BOX R—3—BR | STUNT BOX | 
NORMALLY CLOSED ARRANGEMENT | | R—I—Y | ARRANGEMENT ARRANGEMENT 
| Rae ote, | AS,AGD,AGu, AR AY, ACX, ACY, 
156880 | AHY | ay ve 
R -3-BR R-1~Y (SPARE) l | — | AFY,AGB,AHH, | 
SWITCH ASSEMBLIES: AX, ADL. 
. o AJF, AUK ,AKH 
THESE TWO TERMINALS ARE USED WHEN LP IS , x“ | BI | ~~ SEE NOTE 7 | 
EQUIPPED WITH XD CONT. PAGE FEED OUT OR | a | z SELECTOR MAGNETS cligieee 
XO CONT. HORIZ. TAB.IF BOTH FEATURES ARE z, | | LP ORLS | 
USED THEY ARE WIRED IN SERIES TO THESE | | Ceeee ee eg SEENOTEIG = 
a CE (| Aen ce i CESS 
3| Use seszonm strap ron vp s596.97102,22 | 6O MILLIAMPERE =‘ NOTE ISA) : il rend | SOARS ROR BRE STUNT BOX | 
OPERATION XD CONTROL FOR PAGE FEED ARRANGEMENT © 
THE 159611 SIGNAL BELL AND THE 195353 CABLE R-I-Y (SPARE) | ! =i] | OUT MECHANISM LP30 . AR,AW,AEH,AES, | 
ASSEMBLY ARE CONTAINED ON THE LPi!I ONLY. 156860 AND R-O-§ | | | | | AET. AFD. 
hosters R-4—0 ( SPARE) L——— —— —-— — — —-—-— —- —— — 153159 | AGE | 
| n-3-8R | ! | 
8. THE LP II! MAY BE CONVERTED FOR 20-30MA. | R~-12-BK | | 
OPERATION BY THE CUSTOMER. | eee | -SEE NOTE 8 
pla ser eer = oa | et ea : ! 
'7] 195269 STRAP CONNECTED FROM TERMINAL 6 : vareiaad a 
FOR I796I3 AND 179644 RF SUPPRESSION 20-30 MILILIAMPERE ee ee 
MODIFICATION KITS. OPERATION J STUNT BOX WIRING 
| : 
| 


Figure 5-4. Model 28 ASR Typing Unit and Stunt Box Wiring 
Diagram 


5-49/75-50 blank 


WIRING CHANNEL DESIGNATED BY "C" DOES 
NOT REPRESENT CABLE BUT ASSISTS IN 
TRACING CONNECTIONS. 


GHANNEL LEGEND 
—CHANNEL IDENTIFICATION 
a oT CHANNEL WIRE NUMBER 
C—8—w | 
aes WIRE COLOR CODE 
COLOR CODE. 
BK — BLACK 0 — ORANGE 
R —RED Y —YELLOW 


W —WHITE | S —SLATE 
—GREEN | BR —BROWN 


CONNECTORS VIEWED FROM SOLDERED TERMINAL 
ENDS. 
THESE CABLES ARE FURNISHED WITH STUNT BOX. 


NORMALLY OPEN CONTACT 


NORMALLY CLOSED CONTACT 
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172502 172502 
SWITCH SWITCH 
ASSEMBLY ASSEMBLY 


Bi «go 9g 
B35 © 


Bic Bis i 
His 


8 
C-~7-S 
c-2-W 


= 
@ 
| 
o 
' 
oO 


CABLE 157975 
NOTE- 5 


CABLE 152468 “CABLE 155056 


SELECTOR MAGNETS 


Figure 5-5. LP 14, 108, 109 Typing Unit Wiring Diagram 


5-51/5-52 blank 
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NOTES 
WIRING LEGEND: 
A 8 C D 
DISTANT TERMINATING AREA : 
DISTANT TERMINATING DESIGNATION SIGNAL BELL QPERATING SELECTOR MAGNETS RNC OT OR "LETTERS" CONTACT 
F-¥-W-BL CONTACT 
WIRE COLOR CODE WHEN COMMON CONNECTION IS USED, D.C. i STRAP ASSEMBLY 
MUST BE PROVIDED FOR MAGNETS OTHER 156880 
COLOR CODE: THAN 22UM WHICH OPERATES ON A.C. OR STRAP ASSEMBLY piiee : ne 
pac : NOTE [4 ae J-10-W-BL 2 G-2-W 
RED FOR WIRING OF BACKSPACE MAGNET ON LAK G-33-R J-5-6 3 G-3-P i C-26-BL 
ORANGE KEYBOARD MOUNTED PERFORATORS, REFER C-23-WOLANO E-I-W-O WHE 4 G-4-WBL C-25-WBL 
YELLOW TO ASSOCIATED LAK WIRING DIAGRAM. C-24-6 AREA E tS USED) C-34-BL E-1-W-0 OR A-2-W-0 5 G-5-BL 
A-1-G 6 G-6-w-S 
TERMINAL DESIGNATIONS ENCLOSED IN SELECTOR MAGNETS MUST BE STRAPPED FOR CABLE ASSEMBLY D-1-W-BL 7 J-1-WBR ce 
LE ASSEMBLY 
PARENTHESES ARE FOR REFERENCE AND ARE Se Ns ARE NES OPER: OIE LSet ete Oneal 162064 D-2-BL 8 +6-BK 162067 
NOT MARKED ON COMPONENTS. AND 179616 R.F. SUPPRESSION MODIFI - Hci on FER J-t-BR 
CATION KITS ARE USED WITH REPERFORATOR (C-23-WO & C-24-6) 
F -2-BK J-12-WR 
TERMINALS ON CONNECTOR SHOWN AS oki Seye 
VIEWED FROM SOLDER END. ON UNITS EQUIPPED WITH THE 173850 60 MILLIAMPERE H-2-G J-2eR 
SHIELDED CABLE, THE STRAP BETWEEN OPERATION NOTE 10 Hiaewo 
WORMALLY OPEN (NO) AND NORMALLY CLOSED TERMINALS C-35 AND C-36 IS OMITTED atom Fee pe H-3-BL ce 
(NC) CONTACTS ARE SHOWN WHEN THE AND THE "G" WIRE OF THE CABLE 1S H- 4-w-BL -8- 
REPERFORATOR IS IN THE STOP (IDLE) CONNECTED TO TERMINAL C- 35. 156880 & 156881 C-33-R 8-3-R J-3-0 
IF THE UNIT EQUIPPED WITH THE 14eWY 
POSITION. 173850 SHIELDED CABLE 1S USED ON C-34- BL NOTE1O G B-4-BL -14-W- 
A BASE NOT CONTAINING PROVISIONS E NOTE 13 C-36 J-9-WBK 
THE SPACING (S) SIDE ON THE CODE FOR RF SUPPRESSION (INCLUDING BELL C-35 U-4-¥ 
READING CONTACTS ARE HOMMALLY CLOSED Sean ee Gas ane eae MOTOR- sTOP OLE assem 
THE MARKING (M) SIDE OF THE CODE BETWEEN SFERMINALS C~38 AND C-36. CONTACT a ~ ; 
READING CONTACTS ARE NORMALLY OPEN. 7 THESE TERMINALS ARE TO BE 
(pace SECRET aSE 20 OR 30 MILLIAMPERE OPERATION ee erciaveoe chee 
WHEN THE AUXILIARY CONTACTS ARE RNB BBE: Eee Sere WIRE (SEE NOTE 10) 
OPERATED FROM A SINGLE CYCLE FUNCTION pAb EE Es 8 500 Penne nom 
CAM, THE CONTACTS NEAREST THE MOUNTING OPEN 
BRACKET ARE NORMALLY CLOSED. F G H 
\ 
WHEN THE AUXILIARY CONTACTS ARE AUXILIARY 
OPERATED FROM A DOUBLE CYCLE FUNCTION ; BACK SPACE CONTACTS Ue aenerie 
CAM, THE CONTACTS FARTHEST FROM THE C-23-W-0 (OR A-2-W-0 WHEN MAGNET 
MOUNTING BRACKET ARE NORMALLY CLOSED. c-29-w AREA A IS USED) CABLE ASSEMBLY 
162305 SOLENOID ASSEMALY 
GENERAL NOTE: WIRING OF INDIVIDUAL eae spat Prantaal INGLE PILE-UP) 162834 
COMPONENTS 1S DETERMINED BY REFERRING 1 (A-2-We -29- 
TO THE CABLE ASSEMBLIES SPECIFIED ON THE WITH 162064 & Seen USED “F-eR 
THE UNIT B/M. J 162211 CABLE ASSEMBLIES. TEN ns C-27-R 
WHEN USING THE 162306 CABLE ASSEMBLY CODE READING CONTACTS OTE 7 & een 
WITH THE LRPE8, CONNECT THE W-BL WIRE M 2) -31- 
(NORMALLY CONNECTED TO G4) TO G6. G-28-BK C-32-W-BL 
a C-27-R(OR H-+-R WHEN 173621 CABLE 
C-14-P. NOTE |2 TAPE FEED OUT ASSEMBLY (USED 176620 CABLE ASSEMBLY 
G-20-W-BL 1S USED) WITH 173443, Te) (USED WITH 176621 & 
C-17-w-8K fo 6 s 198070 & 162380 198070 MOD. KITS) 
eteeece MOD. KITS) 
C-I-S 
G- 2I-G C-19-WE 5 -LEVEL 
C-18-Y C-I6-WY = 4- LEVEL 
C-15-0 C-13-w-0 3-LEVEL 


C-l0O-wWR 2-LEVEL 
C-7-W-BR 1-LEVEL 


C-t2-R 
C-9-BR 


At | 
we 


Nr! CABLE ASSEMBLY (TRANSFER) CABLE ASSEMBLY 
16230 (SWINGERS COMMON) V7u6uS 


(DOUBLE PILE-UP) 
DOTTED USED WHEN SWINGERS ARE COMMON 


CABLE ASSEMBLY 
162306 
{DOUBLE PILE-UP) 


C-8-8K COMMON 


CABLE ASSEMBLY 
163946 (TRANSFER) 


CABLE ASSEMBLY (MAKE ONLY) 
162303 (SWINGERS COMMON) 


Figure 5-6. LPR, LPE, LRPE Typing and Non-Typing Reperforator 
Wiring Diagram 
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F AA 


WIRING LEGEND: DF ! CONNECTOR (RECEPTACLE) 
M 159542 CONNECTOR (PLUG) 
DISTANT TERMINATING AREA IG 
DISTANT TERMINATING DESIGNATION POWER SWITCH teres l239 
/ -———wie_coLoR Cove CONNECTOR ASSEMBLY C CABINET eenee wen Choe 
aB—2—w (RECEPTACLE) : GROUND ie he ee ee 
o ¢ “ -_ —m { 
i61818 CABINET TERMINAL SCREW rae iam See? 1 4 SEEREREERRERE 
COLOR CODE: BLOCK ee: Oe 8 2 817 16 18 1413 1211 10 9 8 7 6 
BK — BLACK W-BK WHITE—BLACK SIRE GNPLE 
BR—BROWN $= W-—BR WHITE—BROWN 
R—RED WR WHITE—RED 
O—ORANGE W-O WHITE— ORANGE 
Y— YELLOW w-yY WHITE— YELLOW 
G—GREEN W-G  WHITE— GREEN 
BL — BLUE W—-BL WHITE— BLUE (a 4) 
S—SLATE W-S  WHITE—SLATE SPE SACTE a. > A lr 
P—PURPLE W—P — WHITE— PURPLE 2a 1 ad rend 
W—WHITE ~ Fi o m0 @ tg 
o 3 x = © LP va t i ae ' a 
[a] sonore cane seems wneewe? even. a st bitg og ga aE 
! 7 | 6 
fs [act comecrons veweo rom S0.08R ae a 
, Pia PE ss 
| TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE oo lweea lo % 
NOT MARKED ON COMPONENTS. dob. Whee - 
88e5 28488 ” 
c ey ft 
$ z= Fs = > « @ ; = 
fl ; 1 f 1 fe 8 1 
° © 6 £ 8» @ £ 8 © 
1 | ! ! { { I 1 ' 
; u we ue u re w& rs e wu 
N ¥ 1 
: D B D G 0G-9-G 
CONNECTOR (UPPER) H 
(PLUG) FUSE HOLDER 
161817 116783 ro) 
© ° 7, «& 2B oz GROUND SCREW 
Es i) So #4 13 
iS) om . ” t 
{ ' ! ) * ro 
o 
(3) < <q < < { = 
< q q < < 


() 16'e82t CABLE 


H-1-6 * 
DH-!-—W 
OB-I -BK 
Oo 
a 


o @ Ie (LOWER) 
— Ww i 
Hy { : 
5 2 | LOW TAPE SWITCH 
|  § sf 4 ce  & 58163 
5 5 bow oF wo | ae 158 
= = aoe aa Ma 
: z¢ 


Figure 5-7. LRB 5, 6 Reperforator Base Wiring Diagram 
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INd NOTES aa STRAP (ON TYPING UNIT) | ra) 
- . @ m oy 
FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL UNITS SEE Fs 3u 8X 8. =f Z 
. a c es) 
WO NUMBER UNITS DIRECTLY OPERABLE WITH LESU 12 o z o> a4 25 a" > ; 
= i ‘ : 
3344 WO ELECTRICAL SERVICE UNIT LESU 12 . eS w FS a =, a oa a a So ne 
2900 WD MOTOR UNITS—LMU 3,4,6 2 =O = i a © cS) 
3590 WD TYPING REPERFORATOR BASE LRB 5, LRB > az =F ne = : | w wVY re oF rs 
: « AS ee) a a | 2 3 r 
| LEGEND © a? oS = | | ra a 2 
©. DG TERMINAL BLOCK (ON BASE) t eu aa 2 | | rie z wu 2 
© DH TERMINAL BLOCK (ON BASE) 2 2a zs ZS | & & u fy & “ 6 Z-2 
<a F  16-POINT CONNECTOR @ oe, oe ee ee. (a uw | 2 i gy a 8 
A TERMINAL BLOCK (IN LESU) ° 4 eS ‘ion ans Ge ay |S l |S 0-77, > 3 Bi ye S z 
© B TERMINAL BLOCK (IN LESU) + ¢ a] ae | or ® a is S " cha 8 
i a 
D . TERMINAL BLOCK (IN LESU) 1 of | i= w | [a| Te Spe & q s =| 
o — TERMINAL BLOCK.(IN LESU) = a Ts ae 3 aé 's] 2] 2] 2 = © go 28 2 
o J @TERMINAL STRIP ON LINE RELAY (IN LESU) 4 l 1 au 4 rat ik : 2 2 5 7 ey 
<4 J Q@LINE RELAY CONNECTOR (IN LESU) fa ees S (oT T G | 5 = = 
© J @LINE RELAY FILTERUIN LESU) 3 Zou I las ee i eae < F 
<@ AA 36 POINT CONNECTOR (ON BASE) Zu O2& ¢ es q5 ah < a \6 ‘ x 
C CABINET TERMINAL BLOCK 23 ose 1 lo Z°S9 > e2| i Q 2 
<< P CONTROL PANEL CONNECTOR 3 ri ¥5o7- |e es°] | + | [8 8 a 
<< R CONTROL PANEL CONNECTOR 5\ ees 31) wes 3 
cca acd ra ~ 2 = oy =< a ! é > & 
° = é {_ / 2/2 o7 > ' OF 
vt = S = 
DOT-DASH(--——--)LINES INDICATE FILTERING SHIELDING ° z & - rd ax2) | eee at 
AND SUPPRESSION NET WORKS. a | ' Ze a | | fel] ° 
> -= [Rr ee l lo ¢ ¢ 
_ALL APPARATUS 1S SHOWN IN UNOPERATED OR so 6 ¢ 2 a2 - 1 18 S| {8 
“DE- ENERGIZED! POSITIONS. = ae 7 i n= ef | _ (| Gl & 
pi ean wn , LN a 
(2) RESISTANCE VALUES IN OHMS-(1) fe “i n ox Ba 
(6) INDUGTANCE VALUES IN MIGROHENRIES (MH) > 3 ze Ds - . 
(¢) GAPAGITANGE VALUES IN MIGROFARADS (MFO) ro) © = &S 1s | Paw S 
. : oa = Ze 2. = 
oa) = 8d e ° 
CIRCUITS SHOWN FOR 060 AMP. NEUTRAL SIGNAL LINE $ 5 S215 wheeSbz "8 ! | ~ 7 
OPERATION. FOR .020 AMP LINE CURRENT, ADD DASH LINE Ne 40 9S folaid | 
(----] CONNECTION AND OMIT CONNECTION MARKED (—%—) % w = Pr Son ¥e | S . ee oe eS 
IN LINE RELAY, oO 2 3 ¢ a zoe S ! $ z 5 ae - 
. ue £ a ab bo fee Lj — — © : w ; e) 
17. | USE SYNGHRONOUS MOTOR ON REGULATED 60~ (£1 %) . tag A a q ~ ~ | 8 - tee | g oa @]b | 
AC. POWER ONLY. GOVERNED MOTORS AND OTHER POWER 4. pea: == Le ae a ee a | Ei | 
CIRGUITS OPERABLE ON 50 TO 60 © UNREGULATED A.C. _.s 8 3 ” +4 Hes Z ! Sz | 
pe a — ; ro) my n 2 
8 | LINE SHUNT RELAY SHOWN CONTROLLED BY POWER SWITCH wos ze S oth z= wo 3 48 NM a 
AND SHUNTING LINE RELAY COIL. of wer 25 | ra 32 | 
A conse ea < , = lt o 
9| TAPE FEED OUT AND/OR BACKSPACE MAGNETS ARE 1 ed ra = Be a =) we | 
AVAILABLE ONLY WITH SPECIFIC CODED LPR UNITS. (SSS See aS 7 a ink - Ss ce wo! ras) | 
- : oS 1 4 ‘ 
WHEN COMMON CONNECTION IS USED, D.C. MUST BE | ie wiz =, 2 cz x2 5 > wo 
10| PROVIDED FOR MAGNETS OTHER THAN 224M WHICH ee ein Z| agS a9 28 3 < | 
OPERATES ON AC. ORD.C. 2 PEON poe ArT |g re zw 7 ae ean a I 
WIRING FOR LRB6 (EQUIPPED WITH 1788 pte US ag ee go 8 : | aie | 
N IF 38 MOD. KIT) ug Pas) | Wo | a = 
OR LRB36,LRES! | =i gr cos + 2 SSeS 
2 & oF, I oosg on n 2 ou 2 = 
$4 r = bo us my we a a = 
| <8 | : | 
\ 2 an q a 
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Figure 5-8. LRB 5, 6, 36, 42, 51 Reperforator Base Schematic 
Wiring Diagram 
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DISTANT TERMINATING AREA 
/ DISTANT TERMINATING DESIGNATION 
/ WIRE COLOR CODE 
yo LOR C 
AB—2-—W 


COLOR CODE: 


BK — BLACK 
8R — BROWN 
R—RED 

O — ORANGE 
Y—YELLOW 
G—GREEN 
BL —BLUE 
S—SLATE 
P—PURPLE 
W—WHITE 


WHITE — BLACK 
HITE— BROWN 
HITE— RED 

WHITE— ORANGE 

WHITE— YELLOW 

WHITE— GREEN 

WHITE— BLUE 

WHITE— SLATE 

WHITE— PURPLE 


TERMINAL DESIGNATIONS ENCLOSED IN PARENTHESIS ARE 
NOT MARKED ON COMPONENTS. 


FOR SCHEMATIC WIRING CIAGRAM SEE 3591 WD. 


ASSOCIATED CABLE ASSEMBLIES 16/886, 161887, 
161888, 312475 AND 312476 


MAKE THIS CONNECTION BY (SPL:CE,SOLDER, AND TAPE) 
B!.ACK LEAD FROM 161887 CABLE ASSEMBLY AND BLUE 
LEAD FROM 312476 CABLE ASSEMBLY. 


TIE BLACK JUMPER WIRE BACK IN CABLE. 


‘COVER TERMINAL T-6 WITH A_ 155753 
INSULATING SLEEVE. : 


+ 


POWER SWITCH 


M 


CONNECTOR ASSEMBLY 
(RECEPTACLE) 
161818 (155023) 


p NOTE 9 
CONNECTOR < 
(RECEPTACLE) s2a7s“ 

FUSE HOLDER 
116783 DG 
(UPPER) 
a) 

CONNECTOR : 
(PLUG) ¢< t 
161817 Aw 2 

_ £o 
3 anit os DH 
2 hong 
o -g¢ 
= . 3 @ 7 3 312475 
t o ow or CABLE 
na Foo 2 


F—lO—W-Y 


AA-24-G 


AA—35-—W- P 


F-i2-W—BL 


DH—9-—-BK 


C 


CABINET TERMINAL 
BLOCK 


G 


CABINET 


GROUND 


SCREW 


p 4 

o 

' = 

7 1 

= = 

i 

=! 
a F yaf% 
© s ~ ») Ot 
t ! (eta 
w uw haw a 


° > « 
t “ nl 
fo] a m 
2) ' ” 
« « ¢ 
q < <q 

4 

i 
rc) a Ed 7.) 
1 ! us l 
on ¢ _ © 
1 I ] | 
w w fe we 


F—16—BL 


AA-27—R 


N-3-G (GROUND) 


F-3-w 


) 


-1-G 
(GROUND 


t 
a 
2 F 
ee © 
r od 
g = 

a 


«> 
tot 
o 
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Figure 5-9. 


159542 
a 
Doe. eis 
ee Ge 
1 4 1 ot 
& 8 & 5 ieee CABLE 


DG~4-W~G 


OG-3—BL 


F 


CONNECTOR (RECEPTACLE) 


DH—-6-S 


OH-4—P 


0G-—9-W- 
OH-7—BR 
DH-9-R 


H 


GROUND SCREW 


0G-9-G 


ASSEMBLY 


161887 CABLE 
ASSEMBLY 
(NOTE 8} 


NAVELEX 0967-LP-625-5010 


AA 


CONNECTOR (PLUG) 
161239 


16817 16 18 1413 121110 9 6 7 6 


« 
te¢f fg a4 ff 
Le ee OS 
Szga a Qo z 

LOW TAPE SWITCH 
158163 

°o a 

! ‘ 

”" 

' t 

3 a 


16162) CABLE 


U tape FEED-OUT 
SWITCH 
(160369) 


312475 CABLE ASSEMBLY 


LRB 36, 42 and 51 Reperforator Base Wiring Diagram 
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WIRING LEGEND: 


DISTANT TERMINATING AREA 
of fo OISTANT TERMINAL DESIGNATION 
Ami wo-BLt 


caer COLOR CODE 


COLOR CODE: 


BK— BLACK W-- BK — WHITE ~BLACK 

BR— BROWN W—-BR— WHITE-BROWN 
R~ REO W— R- WHITE-RED 
O— ORANGE W— O~WHITE-ORANGE 
Y— YELLOW W-—-Y— WHITE- YELLOW 
G— GREEN W— G6 — WHITE-GREEN 

BL~— BLUE W-—BL— WHI TE~BLUE 
P— PURPLE W-—- P— WHITE-PURPLE 
W~ WHITE W—-S ~ WHITE-SLATE 
S~ SLATE 


CONNECTOR VIEWED FROM SOLDER TERMINAL ENDS. 


ALL CONTACTS SHOWN IN UNOPERATED POSITION. 


SPARE TERMINAL OF U~i6 RESERVED FOR POLAR 
OPERATION OF TRANSMITTER DISTRIBUTOR 
SIGNAL GENERATOR. 


DISCONNECT ONE TERMINAL WHEN TESTING 
SIGNAL GENERATOR. 


THE NUMBERS ENCASED BY PARENTHESES 
ARE USED FOR REFERENCE AND ARE 
NOT NECESSARILY SHOWN ON THE PARTS. 


A1ISV £10% AC POWER TO BE USED ON CLUTCH 
TRIP MAGNET ASSEMBLY CIRCUIT. 

(256M COIL ASSEMBLIES, 74.n EACH) 

FOR OC OPERATION AOD SUFFICIENT EXTERNAL 
RESISTANCE TO LIMIT CURRENT TO 100 M.A. 


8B. LXD27 EQUIPPED WITH 262M COIL ASSEMBLIES 
(RESISTANCE, 2IOa EACH) THE OPERATING CURRENT 
MUST BE SOMA, IISVDC WIRED AS SHOWN. 

FOR AC OPERATION CONNECT IN PARALLEL. 


GROUND STRAP 117366 OF LCXB SHOULD BE 
SECURED TO RIGHT REAR MTG. STUD OF LAAC 
RAIL (SEE SPEC. 594/S). 


\ 
i 
| 
i 
i 
4: 
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A B C 
TRANSMITTER DISTRIBUTOR TRANSMITTER DISTRIBUTOR CONTROL LEVER 
SIGNAL GENERATOR CLUTCH MAGNETS CONTACT ASSEMBLY 


ARC SUPPRESSOR 
NOTE 7 


D 


U-2-w-O 


TAPE — OUT 
CONTACT ASSEMBLY 
(TAPE IN UNIT) 


LOXB 


U 
TRANSMITTER DISTRIBUTOR 
ae CONNECTOR MALE 
U- 9-BL SPARE 


NOTE !0 
SPARE-w-v 


7366 


NOTE 6 


Figure 5-10. LxD 3, 27 Transmitter Distributor Wiring Diagram 
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i TERMINALS C-12t - C-122 RESERVED FOR 
| - PERFORATOR LOW-TAPE SWITCH. 
| CONTACTS SHOWN IM UMOPERATED OR 
OE-ENERGIZED POSITION. 
WHEN LBXO 1S USED IN PLACE OF LXD, 
MAKE THE FOLLOWING CHANGES: 

OMIT CONNECTIONS ADD CONNECTIONS 
C-t"2 TO C-160 
C-13! To C-132 


WIRING LEGEND: 
DISTANT TERMINATING AREA 
fgsinin TERMINATING DESTGRATION 


ag re COLOR CODE 


A B | C  caener TERMINAL BLOCK 


SELECTOR MAGNET TERMINAL BLOCK LINE TEST KEY TERMINAL BLOCK 
a oe 
K-13-8K 


ae 
K=-9-8 


L-6-8 €=5-8-R 


WHEN LKDS 1$ USED, REMOVE THE STRAP oe K-7-6 
BETWEEN TERMINALS C-138 - C-136. ADD 
TWO STRAPS, ONE BETWEEN TERMINALS 
UUIT WERED FOR 11S VOLTS, 50 TO 60 C-23 - C-138 AND ONE BETWEEN C-2N -C-136 3®@-3-¥ C-1?- P K-6-— 
CYCLE A.C. POWER INPUT OMLY. WHEN THE LXO 11 tS USED OO NOT INSTALL 
| STRAPS BETWEEN TERMINALS CIMI AND C1N2 seiace Pope ge 
FORMECTORS (ENED FROM: SOLDER TEMIIBAL, OR C31 AND C132. THE INTERNAL CLUTCH ® 
MAGNET INPUT SHOULD BE CONNECTED To TER 
CIRCUITS SHOWN FOR .060 AMP. NEUTRAL MIMALS C132 & CIM1. RESISTANCE PER COIL C-16-w-ex K~4-w-OK 
SIGHAL LINE OPERATION. FOR .020 AMP. ocK TO CABINET 
OPERATION, REMOVE AND ADD CONNECTIONS CABINET TERMINAL BL GROUND SCREW 
AS TABULATED SELOW: I@~10-OR K-8-0 x x 
bed CONNECTIONS [CONNECTIONS 8 3 
1 REMOVED ADDED 0-6-01 K~(2-0t 3 3 
Seige |_* 
(H ® : 


e-IS-w-6 Ko lh Wee 


A. FOR CONTINUOUS OPERATION, REMOVE 
LEAD L-2-BK FROM TERMINAL E-2 AND 
CONNECT TO TERMINAL E-1. 

G. FOR OPERATION FROM MOTOR CONTROL, 

REMOVE LEAD L-2-BK FROM TERMINAL 

€-2 AMO CONNECT TO TERMINAL E-3. 


LINE SHUNT RELAY SHOWN CONTROLLED BY 
POWER SWITCH AND SHUNTING LINE RELAY 
COIL AND KEYBOARD AND TRANSMITTER 
DISTRIBUTOR SIGNAL GENERATOR, 

A. IF KEYBOARD SHUNTING IS NOT 
DESIRED, OR WHEN SIGNAL LIME BREAK 
SWITCH 1S PRESENT, REMOVE THE 
BLACK STRAP CONNECTED BETWEEN 
TERMIWALS C-10 AND C-13 AND CONNECT 
TERMINALS C-9 AND C-13, 

B. FOR DIRECT CONTROL OF THE LINE 
SHUNT RELAY FROM THE POWER SWITCH, 
REMOVE STRAP BETWEEN TERMINALS 
C-S% AND C-37 AND CONNECT TERMINALS 
C-38 AND C-35. TERMINAL C-13 MAY ‘ 
THEN BE CONNECTED TO EITHER 
TERMINALS C-9, C-10, C-11 OR C-18 
TO OBTAIN THE DESIRED SHUNTING OF 
TWE SIGHAL LINE CHRCUIT. : 


THE SPARE LEAOS FROM THE KEYBOARD AND 
TRANSMITTER DISTRIBUTOR UNITS 
CONNECTORS ARE TERMINATED IN THE RIGHT 
ERO OF THE ELECTRICAL SERVICE UNIT. 
THE SPARE LEADS FROM THE TYPING UNIT 
CONNECTORS ARE TERMINATED IM THE LEFY 
END OF THE ELECTRICAL SERVICE UNIT. 


; 


0-9-0 
n-8-8 
a-4-0 
a-8-8 
R-i12-O. 
aRS-w: 
% 
€-9-OR: 
€-$-BK 


O-S-w 


B- 8-Ww-R 
S-3-w-P 
B-1-w-6 

H-TH¥ 
R-is-w-6 
R-10-w-P 
R-19-W-OR 


MOTE © 


SERVICE 
D UNIT GROUND 


Ee F SCREW 


TERMINAL BLOCK POWER TERMINAL 8LOCK meYECAR? CONNECTOR -— 


MOTOR CONTROL 


C-32-8L 


SPARE LEADS FROM F-18 AND U-18 ARE 
RESERVED FOR POLAR OPERATION OF 
KEYBOARD AND TRANSMITTER DISTRIBUTOR 
J SIGNAL GENERATORS. 

TERMINALS C-143 TO C-168 ARE RESERVED 
FOR CABINET LAMP OPERATION. 


R-2-8 
C-131-0-6 


Q-3-8K 


NOTES 8 & 10 


L-2-8K 


Q-2-0 


NOTE 6 


Figure 5-11. LESU 13 Electrical Service Unit Wiring Diagram 
(Sheet 1 of 2) 
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Figure 5-11. 
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RECTIFIER ASSEMBLY 
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SIGNAL LINE TRANGFOAMER 
CONTACTS 
Test SILICON 
DIODES 
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ee 
c” . 
BK ———————— 
LINE RELAY 
CABLE ROUTING 
(BOTTOM VIEW) 
J@-6-w-P U 
ia ae TRANSMITTER DISTRIBUTOR 
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K-17 Ww =r 
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ee Pe TE | Az £23 


| FOR ACTUAL WIRING DIAGRAMS OF INDIVIDUAL 
UNITS SEE: 
WO NO. UNITS OIRECTLY OPERABLE WITH 
LESU 
3264uWwO CABINETS-LAAC209, 210 
3292WD ELECTRICAL SERVICE UNIT 
LESuI3 
3302WD KEYBOARDS-LAKU 
2900WD MOTOR UNITS-LMUI2 OR 14. 
2864wd PAGE TYPING UNITS-LP 
3300WD TRANSMITTER DISTRI BUTOR-LX03 
3288WD TRANSMITTER DISTRIBUTOR- 
LAXD 3 & LCXDI 
3251 WD TRANSMITTER DISTRIBUTOR-LBX0§ 
34u52Wd TRANSMITTER DISTRIBUTOR BASE 
-LCXB7 


LEGEND: 
© A SELECTOR MAGNET TERMINAL BLOCK 

(tN LESU) 

LINE TEST KEY TERMINAL BLOCK (IN 

LESU) 

CABINET TERMINAL BLOCK 

MOTOR CONTROL TERMINAL BLOCK 

(IN LESU) 

POWER TERMINAL BLOCK (tN LESU) 

KEYBOARD CONNECTOR 

1 TERMINAL STRIP (ON LINE RELAY 

ASSEMBLY IN LESU) 

2 LINE RELAY CONNECTOR (IN LESU) 

3 LINE RELAY FILTER(IN LESU) 

TERMINAL STRIP (ON LENE TEST 
KEY IN LESU) 

TYPING UNIT CONNECTOR 

SLOW RELEASE RELAY TERMINAL 

~~ BOARD(IN LESU) 

TEST SWITCH TERMINAL BOARD 

(tN LESU) 

TRANSMITTER DISTRIBUTOR CONNECTOR 

MOTOR TERMINAL BLOCK(ON LAK) 

AUXILIARY SWITCH TERMINAL BLOCK 

(ON LAK) 

Z TRANSMITTER DISTRIBUTOR CONN 

{L8XD). 


OOT DASHE---) LINES INDICATE FILTERING, 
SHIELDING AND SUPPRESSION NETWORKS. 


ALL APPARATUS 1S SHOWN IN UNOPERATED 
OR DE-ENERG!ZED POSITION. 


A.RESISTANCE IN OHMS (1) 


B. INDUCTANCE VALUES IN MICROHENRIES(MH) 
C CAPACITANCE VALUES IN MICROFARADS(MF) 


CHRCUITS SHOWN FOR .060 AMP. NEUTRAL 
SIGNAL LINE OPERATION, FOR .020 AMP. 
LINE CURRENT, ADD DASHED (——) 
CONNECTIONS AND OMIT CONNECTIONS MARKED 
(36) IN LINE TEST KEY,AND LINE RELAY 
CIRCUITS. 


USE POWER & SIGNAL LINE SUPPRESSOR AND 
SYNC.OR GOV.-FILT. MOTOR FOR INSTALL- 
ATIONS REQUIRING MINIMUM R.F. INTER- 
FERENCE. ; 
FOR OTHER INSTALLATIONS OMIT SUPPRESSORS 
AND CONNECT INPUTS AND GOV. MOTOR 
DIRECTLY TO TERMINALS SHOWN. 


USE SYNCHRONOUS MOTOR ON REGULATED 600 
(+ 1%) AC POWER ONLY. GOVERNED MOTORS 
AND OTHER POWER CIRCUITS OPERABLE ON 
50 TO 60n/UNREGULATED AC. 


RECTIFIER SHOWN CONTROLLED BY POWER 
SwiTCH. 
FOR CONTINUOUS OPERATION, MOVE 
RECTIFIER LEAD L2 FROM E2 TO E1. 


A. TO OPERATE MOTOR CONTROL,SET MUST 
BE EQUIPPED WITH EITHER 
1. TIME DELAY MECH. OR 
2. MOTOR STOP CONTACTS 


8 IF TAPE POSITION IS TO BE USED IN 
THE ASR SET THE TIME DELAY MECHANISM 
MUST BE EITHER ELECTRICALLY OR 
MECHANICALLY DISABLED 


. LENE SHUNT RELAY SHOWN CONTROLLED BY 

POWER SWITCH AND SHOWN SHUNTING 
LENE RELAY COIL, TRANS. DIST. StG. 
GENERATOR AND KEYBOARD S1G.GEN. 


. JF KEYBOARD SHUNTING 1S NOT DESIRED 
MOVE STRAP FROM CIO TO C9. 


FOR DIRECT CONTROL OF LINE SHUNT 
RELAY FROM POWER SWITCH,ADD DASHED 
(————' CONNECTIONS AND OMIT CONN. 
MARKED { % ) AT CABINET TERMINALS 
C34,C35.C37. CUSTOMER MAY THEN 
SELECT PORTION OF SIG.LINE CKT.TO BE 
SHUNTED BY CONNECTING TERM.C13 TO 
EITHER C9,Ci0,CII,CIS. 


CIRCUIT SHOWS BOTH HORIZONTAL TABULATOR 
AND FORM START CONTROL USED ON TYPING 
UNIT, WHEN ONLY ONE CONTROL 1S USED, 
OMIT CONNECTION MARKED (-—-¥—) AND ADD 
PROPER DASHED (----) CONNECTION IN . 
TYPING UNIT CIRCUITS, 


FORM PAPER OUT ALARM CONTACTS MAY BE 
MOUNTED ON EITHER THE TYPING UNIT OR 
EXTERNAL TO THE CABINET. IN LATTER 
EVENT, CONNECTIONS ARE MADE DIRECTLY TO 
TERMINALS C25 AND C26. 


WHEN PAPER FEED OUT SWITCH 1S NOT USED 
DISCONNECT MOTOR LEAD FROM AG3 AND 
CONNECT TO AGI 


WHEN SIGNAL LINE BREAK SWITCH IS NOT 
USED IN KEYBOARD ADD DASKED (----) 

CONNECTION AT CABINET TERMINAL BLOCK 
BETWEEN C10 AND CII. 


IN ALL TRANS. OIST.UIM MUST BE CONNECTED 
TO UI7 EXCEPT FOR LXOU AND UP. ASEE 
NOTE 25) 


IN ALL KEYBOARDS F4 MUST BE CONNECTED 
TO F?. 

IN ALL TYPING UNITS RIM MUST BE 
CONNECTED TO RI7. 


SPARE LEADS FROM UI8 AND FI8 ARE RES- 
ERVED FOR POLAR OPERATION OF SIGNAL 
GENERATOR. 


Figure 5-12. 
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NAVELEX 0967-LP-625-5010 


CIRCUIT SHOWN FOR i15V DC POWER INPUT 

TO TRANS. DIST.CLUTCH MAGNETS. FOR 

Y8V DC POWER INPUT MOVE WIRE CONNECTIONS} 

AS FOLLOWS: 

UNIT WIRE !NVOLVED 

LAXO cet TO V6 

LCXD' Ci¥2 TO v3 

LBXD Ai3 10 V6 v6 v5 
AG TO V3 v3 v2 


POWER SUPPLY MUST DELIVER 300MA € 4BV DC 
OR 200MA € 1i5V OC. 


MOVE CONN.FROM TO | 
v6 
v3 


USE APPROPRIATELY LABELED LXD.LAXD, 
LBXD OR LCXD CERCUITRY AND MAKE CONN. 
AS SHOWN, 


CUSTOMER MUST SUPPLY EXTERNAL SWITCHING 
AS FOLLOWS: 


LXD - NONE 
LAXD - BETWEEN C133 ANO C134 

TO CONTROL TRANS.CLUTCH MAGNET 
LBXO - NONE 


(CONTINUED) 


26. 


ie 


LCXO 
SWITCH 
6 NORMAL OPEN CONTACTS ON EACH SIDE 


AS PER DIAGRAM BELOW LEVER KEY 


C134 TO CONTROL PIVOTED 


HEAD TRANS. CLUTCH 
MAGNET. 
pia ea POSITION 


TO CONTROL HARDGATE 
! CioS TRANS. CLUTCH MAGNET 


PIVOTED) 
HEAD 
TRANS. 
CONTA 


HARDGATE 
« TRANS. CONTACTS 


WHEN A SEPARATE TIGHT SWITCH 1S USED IN 


LBXD THIS SWITCH BECOMES A MANUAL ON-OF 
SWITCH ONLY. 


LESU 13 Schematic Wiring Diagram 


WHEN LXD5 1S USEO, REMOVE THE STRAP BE- 
TWEEN TERMINALS C135-C136. ADD TWO 
176162 STRAPS, ONE BETWEEN TERMINALS 
C23-C135 AND ONE BETWEEN CoN-C136. 


TO CONTROL PIVOTED READER FROM ITS TAPE-| 
OUT CONTACTS,REMOVE THE STRAP FROM 
TERMINALS 137 TO I4l AND PROVIDE SuIT- 
CIRCUITRY. THE TAPE OUT C NTACTS MAY NOT 
BE USED DIRECTLY SINCE THEY OPEN 
MOMENTARILY. 


UIY 1S CONNECTED TO U17 THROUGH THE 
TRANS. DIST. 


H22 M22 ui7 
xp 4 
AND UP H23, . M23 Ud 


CUSTOMER MUST SUPPLY THIS SWITCH WHEN 
EXTERNAL SWETCHING 1S NOT USED. 


CUSTOMER MUST SUPPLY THESE STRAPS 
WHEN EXTERNAL SWITCHING 1S NOT USED. 


WHEN THE LXDIt 1S USED DO NOT INSTALL 
STRAPS BETWEEN TERMINAL C1MI AND Ciu2, 
OR C131 AND C132. THE INTERNAL CLUTCH 
MAGNET INPUT SHOULD BE CONNECTED To 
RESISTANCE PER 


TERMINALS CI32 AND CIMT. 
COIL 2t0 OHMS. 


(Sheet 1 of 6) 


5~67/5~68 blank 


WOTE: 
C88 Fe C90 mem Dome REMOVE| STRAPS 
. 81-682 
oe PRI. 415V AC ca? © >>— ; 30 o——»>>—-——< ©82-¢142 
ices 1/2 SEC. 85-95¥ AC een 
FUSE . ee C10 @ < 133-¢134 
° * w3t ¥23 
C1OU Greene C119 Om 
DIST. AUX. "B" 


LCXD LINE SHUNT CIRCUIT 
NOTE 20 


NOTE tIC 


C126 


LINE SHUNT 
RELAY 


E8 


NOTE 16 NOTE 17 
ee TS 83 


E3 


LCXD TRANS. DIST: CIRCUIT 
NOTE 20 


A RTARTA EES CA OS SE OS AE A ERNE | RY 
TIGHT 
TAPE SWITCH 


(IN TRANS. DIST.) HARDGATE CLUTCH MAGWET. 


(IN TRANS. DIST.) 


< ee 
eo c120 


KT 


C106 


NOTE 26 ONY ia 


SEND LAST CHARACTER PIVOTED HEAD TRANS. 
AUX. SWITCH CLUTCH MAGNET 
SWITCH (IN TRANS. DIST.) (IN TRANS. DIST.) 

FI5 FIO W26 W25 wi2 TAPE OUT SwtTCH 
ane (1 TRANS. DIST.) 

AH? C133 f ci3u C135 C136 200: eae 
u3 

NOTE 21 C137 


DIST.CLUTCH MAGNET 


TAPE OUT SWITCH 
(tN TRANS. DIST.) 


(EN TRANS. DIST, ) 


U6 US 


200 Wii 


Utt Cryo why W23 C139 


AUX. "B™ CONTACT male ' 
(IN PIV. TRANS. DIST.) Wi5 : 


UX"B" CONTACT 
( 1N HARDGATE TRANS. DIST.) 


[RECTIFIER NOTE 19 


115¥ DC OUTPUT 
| 300ma 


(IN TRANS. DIST’) 


1 
DIST. AUX. "A" PIV. TRANS. AUX. 4 


HARDGATE TRANS. AUX. 


hee eC OE OD CD CNC EL EES =| GS ———cee = 


LCXD SIGNAL GENERATING circuit 
NOTE 20 i 


LIO SWITCH - 


C109 


t_ 


Yo 


C107 


clay 


i. 


Y5 
NOTE 24 


ct50 
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uo v2 


ci29 Oc 130 
w7 Ciot esl C102 
— fs 
W6 C99 ag er ~ “ACI00 
| W5 co7 eng COB 
DIST. au ' ° PIV. 
CONTACTS ‘ 2s 9 . 7 ) 6 TRAKS. 
W3 C93 % cou CONTACTS 
ca oer , ° 
we cot to c92 
> o ' e 
NOTE 27 meus 
HARDGATE | 
WOTE: TRANS. 
INTACT 
REMOVE THESE STRAPS €99-C 100 eon eeys 
WHEN INSTALLING EXTERNAL  C97-C9B 
SWITCHING C95-C96 
¢93-Cou 
c91-Co2 
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LBXO LINE SHUNT CERCUIT 


NOTE 20 
NOTE BIC 
Ee) CEO «eae EAE EELTES AO TT Raber ae: | CE 
LivE SHUNT 
C34 via 729 728 UI7 Fu OF? PIN RI RELAY 
C37 
4 
[5 O-4—4 NOTE 16 
PS MME A TREES | eRe ge ae 
O cise 
Ly £3 
LBXD TRANS. DIST.CIRCUIT 
NOTE 20 
2s Serer ee RE CR | Fs Se Roy REEMA 86RD é 
KT MANUAL & TIGHT TRANS MAG. RESISTOR t LSXD SIGNAL GENERATING CIRCUIT 
TAPE SWITCH (ON TRANS DIST. BASE) NOTE 20 U2 
K (1N TRANS. DIST.) uo 
NOTE 22 TRANS. 
CLUTCH "“AAGNET eco eee ae 
SWITCK Z12 
FIs FIO us ACc2 AC3 U6 15, AC? 
S..., 2=0=0-—-<4-) +>)>-0-—-0-—<. 
Csi AH? a7 cine 
C133 Ci3u A2 AS C135 C136 A? -oonn . 
‘$$ 0 
OST. CLUTCH MAGNET Ci00 
(IN TRANS. DIST.) DIEST.MAGNET RES!#tSTOR 
2nnn (ON TRANS DIST RASFY TAPE-OUT SWITCH date 


(UN TRANS DIST.) 19 @ci37 


anny yan 
W721 38 
ciuy | CHun 


CONTACTS og $0 io CONTACTS 


C139 


be C142 


TRANS. AUX.B 
CONTACT 
(tN TRANS. DIST.) 


can z2u Ol . ASL TRANS 


t car 
DIST. TRANS 


o C4 > ® eS AUX A 
DIST. cao 13 o1n ABIO CONTACT 
AUX. 
RECTIFIER a CONTACT 
115¥ DC CUTPUT 
3O0MA 
— e > z31 
¢ Alt . > 730 
PRI. LESV AC SPARE LEADS 
1/2 SEC. 85—95V AC {TIED TO “MAIN CABLE) 
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NAVELEX 0967-LP-625-5010 


—wores—SSSCSCSC—CSSC—ts«CSELECTTORR MAGNET 


NO , MOTOR -CONUROE POWER TERMINAL BLOCK 
, WIRING’ LEGEND. TERMINAL BLOCK TERMINAL BLOCK 15954] 
DISTANT TERMINATING AREA 1 , CONNECTOR PLUG 
agra TERMINAL DESIGNATION ae 
A-!—\W-BL JS -w-0 E-3-R 
wire COLOR CODE a | Ione E -8-BR 
=e F-5-S 
2., COLOR CODE NOTE 10 ; 
BK - BLACK W-BK- WHITE - BLACK J GROUND SCREW-W 
BR- BROWN W-BR- WHITE- BROWN F - 16-81 L-6-R F-15-W-R ees 
R -RED W-R - WHITE- RED 152623 LINE RELAY 
O - ORANGE W-O - WHITE - ORANGE I@9-R sg -7-7 . MOUNTING ASSEMBLY gees 
Y - YELLOW W-Y - WHITE- YELLOW : Cd) (2) (3) 8 -3 -BL 
G - GREEN W-G — WHITE- GREEN H-6-BL J@-3-Y F -14-W-G | 
BL- BLUE W-BL- WHITE- BLUE A-I-W To a a cathe 
P - PURPLE - 4-w- -6- - -9- 
w - WHITE W-S- WHITE- SLATE Oe eee Y@-6-6  F -6-BL a9 BK Reaves 
S-SLATE . BK 


ta— NOTE 10 -|O-— 
UNIT WIRED FOR IIS VOLTS 50 TO 60 CYCLE A.C.POWER I F -l2-WBL 


INPUT ONLY. 
CONNECTOR VIEWED FROM SOLDER TERMINAL END. 


CIRCUITS SHOWN FOR.O60 AMP. NEUTRAL SIGNAL LINE 
OPERATION. FOR O20 AMP OPERATION REMOVE AND 
ADD CONNECTIONS AS TABULATED BELOW. _ cote 


SIGNAL LINE CURRENTICONNECTION REMOVE DICONNECTION ADDEG 


—_ a H 


ee 

6. IRECTIFIER SHOWN CONTROLLED BY POWER SWITCH. 

FOR CONTINUOUS OPERATION REMOVE LEAD L-2-BK FRO 

. TERMINAL €-2 AND CONNECT TOTERMINAL E-1, 

7 {LINE SHUNT RELAY SHOWN CONTROLLED BY POWER 

SWITCH AND SHUNT.NG LINE RELAY COIL. eee 
SELECTOR MAGNETS ARE TO BE WIRED aS SHOWN 

sk 30 MILLIAMPERE QPERATION WHEN THE 
LINE RELAY (|S USED. 

2] ASSOC. CABLE NUMBERS 


159939 CABLE ASSEM., LESU 1/2 


y 


F-8-R J@ -10-BR SELECTOR MAGNETS 


i ASSOCIATED APPARATUS 


Ww 


0-8-0 SIGNAL IN (-) 


V; 


] 
| 
| 
| 
| 
fl 
| 
-0 
| 
| 
| 


Y) 
c 


152950 
RECTIFIER ASSEMBLY 
E-9-W 

E-2-BK a 


| 
| 
| 
| 
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Figure 5-13. LESU 12 Electrical Service Assembly Wiring Diagram 
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Figure 5-14. LRB 3 and 11- LESU 12 Electrical Service Assembly 
Schematic Wiring Diagram 
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Figure 5-15. LESU 73 Electrical Service Unit Wiring Diagram 
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Figure 5-16. LESU 73 Electrical Service Unit Schematic Diagram 
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Figure 5-17. LESU 96 Electrical Service Unit Wiring Diagram 
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3.ADD DASHED (~--) LEAD, OMIT @@- LEADS ON > j 
SELECTOR MAGNETS ah 0 & / is ry 
FOR 60 MILLIAMPERE , 60, 75 & 100 WPM OPERATION = Be ‘4 - Y 
(OR ANY INTERMEDIATE SPEED.) Bz va / Oo xf o& V 
LSTRAP AS TOA ar ox o $z< 56 £53 
2.MOVE LEAD FROM TERMINAL A@ TO A6 a 2 ee 5 2z az ra a oa c 
oO ‘ os 
FOR OPERATION WITH SELECTOR MAGNET DRIVER, ~e x 9 09 oo = 
SELECTOR MAGNETS MUST BE | CONNECTED IN a = o We 
PARALLEL. Bui z 
& =) 
jz 
wo z 
4 o~ = 


(ON TAPE CONTAINER ) 


BA 
nd Oo 
w 
a 2 wo | 
- © 
oO 5 : w ; 
gq «8 Pars “i 
i Se 
ae 5 
sl N ive) “ 
Us 5 (9) t 
0 O O $ «a a4 


E} 


Figure 5-18. LESU 96 - LRB 21, 30 Reperforator Base Schematic 
l Wiring Diagram 
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SYNC.PULSE CURRENT SHOWN SUPPLIED A B D TRO E 
FROM SET RECTIFIER,TO PULSE SET ON L 
EXTERNALLY REMOVE STRAPS AND CONNECT SELECTOR MAGNET TERMINAL BLOCK LINE TEST KEY TERMINAL BLOCK TERNAL CLOCK POWER TERMINAL BLOCK 


WIRING LEGEND: 


EXTERNAL SOURCE IN ACCORDANCE WITH 
c-12-0 


ISTANT TERMINATING AREA , 
DISTANT TERMINATING DESIGNATION INSTALLATION REQUIREMENTS: $-22-BK C-6-S 
Lea ci2y - cI3i c2t - cl3i 
oh C126 - clue c22 - clue 
WIRE COLOR CODE eee C-5-W-R B-2-BL 
FOR SCHEMATIC WIRING DIAGRAM SEE 
COLOR CODE: 7016WD. 
BK - BLACK BR - BROWN 
BL - BLUE R - RED 
Y - YELLOW P - PURPLE C-7-¥ C-17-P 
Wo WHITE 3 - SLATE 
0 - ORANGE 6 rer ee 
¢.20-9 
R-H- C- 18-W-BK C-1H-G 
F-1-G 
CONNECTORS VIEWED FROM SOLDERED TERM- eae pis 
INAL ENDS. 
CIRCUITS SHOWN FOR .060 AMP. NEUTRAL R-1-Y D-8-8L 
SIGNAL LINE; OPERATION. FOR .020 AMP. 
AND ADD CONNECTION 
OPERATION REMOVE CONNECTIONS pate te dats 


AS TABULATED BELOW. 


SIG. CONNECTION | CONNECTIONS 
LINE CURRENT REMOVED ADDED 
aR 


FOR .020 AMP. OPERATION 0 
MAGNET DRIVER, REFER TO UNUSWD. 


NN7 VOLTS AC 
50~60 CYCLES 


C CABINET TERMINAL BLOCK 
a D TOR 


NOTE IS NOTE 15 
g PROTECTIVE D-4-6 
= GRD. 


RECTIFIER SHOWN CONTROLLED BY POWER 
SWITCH. 
FOR CONTINUOUS OPERATION, REMOVE 
LEADL~1O-BKFROM TERMINAL E-2 AND 


NOTE 12 


a 
' 

om 
' 

oo 


CONNECT TO TERMINAL E-1. 
U- 17° W-BR 
LINE SHUNT RELAY SHOWN CONTROLLED BY cee 
POWER SWITCH AND SHUNTING LINE RELAY R-1beW-S 
COIL AND KEYBOARD AND TRANSMITTER C-1M3-WLY 
DISTRIBUTOR SIGNAL GENERATOR. Seay oe ox 
= & Oe>HO ~~ 2 © O HH 43 © > oaoaxxe o o 3+ © axe *® @ NM ROOF « & > © uw ® ~7-W-BL 
THE SPARE LEADS FROM THE TRANSMITTER ei a8gae Fit gf ge fe THREES 7 ee Boe a ge SOR ee tees (deg ae ce SCREW “2-0-6 
DISTRIBUTOR UNIT CONNECTOR PLUG eg o8trt po dA dg FZ tt Sapti « ~ ere e eg ea Gd oseSegeg fad Ps -7-8 
ARE TERMINATED (N THE RIGHT END OF a 30 % nip Se OS as Bee 
THE ELECTRICAL SERVICE UNIT. THE heesven, ~132-W-R 
SPARE LEADS FROM THE TYPING UNIT PLUG acavice Unit 45-0 
ARE TERMINATED IN THE LEFT END OF THE pu haghnal 7 2m BK 
ELECTRICAL SERVICE UNIT. 0 722-8L 
ADD STRAP BETWEEN CIO & CIl IF 
SIGNAL LINE BREAK SWITCH 1S NOT USED. q 
SPARE LEAD FROM U18 IS RESERVED FOR a 
POLAR OPERATION OF KEYBOARD AND N 
TRANSMITTER DISTRIBUTOR SIGNAL 
salad be NOTE 15 c CABINET TERMINAL BLOCK ‘ LINE SHUNT RELAY 
. 4 
a 
(8) 
ERMINALS CiN3 TO CIS RESERVED FOR g C-13-§ 
ABINET LAMP OPERATION. 3} 2) 
ERMINALS CI TO C3 RESERVED FOR SHUNT ba igeat 
USTOMER USE. CONTACTS 
Be he 
E-8-0 
CONTACTS SHOWN IN UNOPERATED OR DE- x 
ENERG! ZED POSITION. an 72 y eepe fy & so 2 3 a. ee deer c-17-P 
2 = oF seth rtd 9 8 9 o2608 2 ® a 6 AUXILIARY 
* ee F eoee F635 FF * 33332 o¢ CONTACTS “tse C-19-BR 
= rr 1 (Wy) 
ba C- 18-W-BK 
Figure 5-19. LESU III Electrical Service Unit Wiring Diagram 


(Sheet 1 of 2) 
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K 


LINE TEST KEY ASSEMBLY 


T-6-W-Y 
T-5-W-R 
T-7-W 

T-4-W-S 


AUXILIARY 
CONTACTS 


TYPING UNIT CONNECTOR FEMALE 
A-2-Y 


C-26-W-BR 


| SIGNAL LINE 
CONTACTS 


TEST 


4000 «L 1800u 


SLOW RELEASE RELAY 
TERMINAL BLOCK 


p 


RECTIFIER ASSEMBLY CONVENIENCE 
; RECEPTACLE 
¢-39-Bk —0 
P-1-BK PU US 
FUSE HOLDER 
6% AMP 
SL-BL 
Ree 2) 
c-38-0 
P-3-BK 


A-8-R 


A-9-BK 


T 


NAVELEX 0967-LP-625-5010 


ee: eee 


CABLE ROUTING 
(BOTTOM VIEW) 


X 


SLOW RELEASE TEST KEY TRANSMITTER DISTRIBUTOR 177010 
TERMINAL BLOCK CONNECTOR FEMALE TYPING UNIT 
C-127-BL SPARE a8 SELECTOR MAGNET ORIVER 
C-130-W-0 SIGNAL (NOTE 5) 
C-128-W-S LINE 
A-5-G 
F-1I-W-BL E-2-BK 
C- 134-BR A-U-BR 
F-i6-Y ~ 140-0 Anoe0 E-6-BK 
A-6-Y 


C- 139-BL 
C- 1H2-R 
C-141-G 
SP.ARE-W-O 
C-34-W-S 


SP ARE-W- BL NOTE 8 


F-4-W-BR 


F-9-W-G 


LESU III Electrical 
(Sheet 2 of 2) 


Figure 5-19. 


SPARE-W-Y<e——NOTE 10 
—————— 


SIGNAL 
LINE (+) 


SMD TRANSFORMER 
INPUT LEADS 


Service Unit Wiring Diagram 
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FOR ACTUAL WIRING DIAGRAMS OF 

INDIVIDUAL UNITS SEE: 
HD.NO. 
3264ND 
701 SWO 
64566D 
2900W0 
321400 

3300ND 


UNIT 
CABINET-LAAC200 f 
ELECT. SERVICE UNIT-LESUT11 
KEYSOARD-LAK42 

MOTOR UNIT-LMU12 
PAGE TYPING UNIT-LP14 
TRANS. DIST .-LXO3 


© A SEL. MAG. TERM. BLOCK (1H LESU) 
© 6 LINE TEST KEY TERM.BLOCK(IN LESU} 
© C CABINET TERMINAL BLOCK 

© D ,MOTOR CONTROL TERM. BLOCK(LESU) 
© E POWER TERM. BLOCK (IN LESU) 
<KF KEYBOARD CONNECTOR 

@ W LIME SHUNT RELAY (IN LESU) 

© X SELECTOR MAGNET DRIVER 


KLINE TEST KEY TERM.STRIPCIN LESU 

K LIME TEST KEY CONTACTS (IN LESU) 

Lo RECTIFIER (1M LESU) 

® CONVEN. RECEPT.& FUSE (IN LESU) 

@ Q POWER SWITCH (IN LESU) 

KER TYPING UNIT CONNECTOR 

© S Ste REL.RLY.TERM.SLOCK(IN LESU) 

O T TEST SWITCH TERM.BLOCK (IN LESU) 

KU TRANS.DIST.COMMECTOR 

AB LOCK BAR SWITCH (IM LAK) 

AC AUXILEARY SWITCH (IN LAK) 

AF SELECTOR SWITCH (IN LAK) 

AM KEYBOARD TERM.BLOCK (IN LAK) 

AJ E.0.L. INDICATOR SWITCH (IN LAK) 

AL MARGIN INDICATOR SWITCH (IN LAK) 

AP SYNC. PULSE MAGNET (IN LAK) 

AQ CODE BAR COWTACT (1M LAK) 

® INDICATES MOTOR UNIT. REFER 
TO 2990WD. 

—>e—-_ INDICATES 6.0. CONTACT 

—+——._ INDICATES N.C. CONTACT 

—{}+| INDICATES FILTERING, SHIELD- f 

—---~~-J 1G AND SUPPRESSIOM METWORKS 


° 
e 
e 
e 


e@ecocccee 


O.1uF 


DE-ENERGIZED POSITIONS (TAPE IM UNI?) 
A. RESISTANCE IW OMMS (A 

B. INDUCTANCE IN PICROHEMRIES (uH) 
C. CAPACITANCE IM MICROFARADS (uF ) 
CIRCUITS SHOWN FOR .060 AMP. 


SIGMAL LINE. FOR .020 AMP.LINE CURREM 
OMIT CONNECTION K1-K2 

REFER TO 4445WO FOR SELECTOR MAGNET 
ORIVER WIRING, 
RECTIFIER SHOWN CONTROLLED BY POWER 
SWITCH. FOR CONTINUOUS OPERATION, 
MOVE L-10 FROM E-2 TO E-1. 

LINE SHUNT RELAY SHOWN CONTROLLED BY 
POWER SWITCH AND SHUNTING TRANSMITTER 
ODISTRIGUTOR AMO KEYBOARD SIGNAL 
GENERATORS AND SELECTOR MAGNET DRIVER. 


SYMC. PULSE CURRENT SHOWN SUPPLIED 
FROM SET RECTIFIER. 


EXTERNALLY, REMOVE STRAPS AS FOLLOWS 
ANO CONNECT EXTERNAL SOURCE IN 
ACCORDANCE WITH INSTALLATION 
REQUIREMENTS: 


TO PULSE SET 


USE POWER AND SIGNAL LINE SUPPRESSORS 
AND SYNCHRONOUS OR GOVERNED FILTERED 
MOTOR UNIT FOR INSTALLATION REQUIRING 
MINIMUM RLF. INTERFERENCE. 
INSTALLATIONS, OMIT SUPPRESSORS AND 
CONNECT IMPUTS AND GOVERNED MOTOR 

DIRECTLY TO TERMINALS SHOWN. 


(CO) ENDICATES SPARE LEADS WHICH ARE 
APEO AND TIEO BACK TO CABLE. 


OR SCHEMATIC OF AUXILIARY REPERFORATOR 
D ASSOCIATED APPARATUS, SEE 3343W0. 


MARGIN INDICATOR 
smTcn 


AC 28.5a 
COPYLIGHT TRANSFORMER 


SELECTOR MAGNET 


72 SEC 85-90¥ ac 
OO MA RECTIFIER 
15¥ OC OUTPUT 


eee ean TRANS. DIST. vane Gut 
SWITCH -F10 C134 crss us, CLUECH MAGNETS yg C138 us” SWITCH 
AH7 AH1 ABA (REC) ABS ci33 us CONTROL LEVER 4 CI36 : 0137 : C139 
CONTACT ASSEMBLY 2ton 2100 


Lock BAR 
SWITCH 
al AS BS (REC) 
TYPING UNIT 
SELECTOR 
MAGNET ORIVER $7 $8 
(NOTE 5) 


=n 
C7 
ud 0) 
TRANS. DIST : ad 
: ¥ fs LOCK BAR SWIT 
SIG. GEN. (REC) 7 
AB2 ABI 
C16 
OWT 
LINE oe 
SHUNT 
RELAY C13 cn FO se st c9 
+—+—* 0 o> Ss cs 
KEYBOARD SIGNAL GENERATOR 
sao 
p08 fl Fy 
©B2 
83 8) ai 
O o K12 
LINE-TEST 
(LINE) SIGNAL LINE 
BREAK SWITCH 
6 C15 Kis 


9 
LINE- TEST AUX. CONTACTS (LINE) 


ABS caec) 486 


Figure 5-20. 
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NOISE SUPPRESSION NETWORKS 


TONTVAC ene 
POWER INPUT cs SIONAL cis 


O.1F Ot 


10 
39 cao SIGNAL LINE 


ci26 SPARES 


en <0 1P 
re <LI 
C25 O-——__—____-«_ #118 
C26 O——--—_-_——~<< R19 
C27 Onn €15 


C28 peer 
NOTE 10 ——_—_———c6j§cjcur 


C120--————_—0 09 


€1410-—_—_-__« 12 


c R 
efile SE NOTE 10 
o1 


$SO————_ 0 $6 
1270-019 
1230-018 


LESU III ASR Schematic Wiring Diagram 
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i} 2 3 4 5 6 7 8 9 


“ERING LEGEND: 
DISTANT TERMINATING AREA 3264 WD 
j fsa TERMINATING DESIGNATION A 
WIRE COLOR CODE REVISIONS 
CABINET TERMINAL BLOCKS issue | pate AUTH. NO. 
R DE: 

COLOR CODE si P| 79-87 P-2027 
BK-BLACK BR- BROWN P39 16-87 se ose 
PPURP a GRE a BE 
P-PURPLE G-GREEN zd 

§-SLATE Y-YELLOW | 85 | 5-27-58 28-9036 
W-WHITE 0-ORANGE 28-9902 
[#7 |  10-7-88 | 28-9996 | 
3, -%- DENOTES SPLICED AND TAPED WIRES. | 8 | ti-28-58 | 28-10256 
19 | -9-59_[28- 10928 
USE POWER AND SIGNAL LINE INTERFERENCE | 10 | 5-22-59 | 28-41108 
z =x 
SUPPRESSORS FOR INSTALLATIONS REQUIRING a CABINET Poti Jy 8-u-59 28-1 1808 
' . 8 

MINIMUM R.F. INTERFERENCE. FOR OTHER > a GRD. SCREW Tr t2 | 9-22-61 | 71027 
INSTALLATIONS, OMIT SUPPRESSORS AND 4 p p13 2-1u-62_ 72026 
CONNECT POSITIVE AND NEGATIVE LEADS OF 3 pia 3-23-62 72707 
THE INCOMING SIGNAL LINE TO CABINET pis | u-ti-62 [73068 
TERMINALS C5 & CIS RESPECTIVELY. CONNECT P16 | 12-10-62 | 75290 
THE INCOMING GROUNDED AND UNGROUNDED He Ee 
POWER LEADS TO CABINET TERMINALS CHO ris [3-18-63 75290-1 
& C39 RESPECTIVELY. [ ig | 10-3-63 | 77579 

r_ 20. | 10-17-63 | 76376 ‘| 

USE PROPER COPYLIGHT SYSTEM FOR THE TYPE 
OF CURRENT USED. 

CABINET RECEPTACLES REQUIRED WHEN TAPE 
WINDER OR TAPE STUFFER IS USED. 

7.| OPTIONAL FEATURES,REFER TO APPLICABLE c 
wo. 

CABINET POWER MUST BE 1/5V,50-60~AC 
WHEN THIS ACCESSORY 1S USED. 

Sete FOR DC APPLICATION 
_- — FOR AC APPLICATION 
—-—— NORMAL WIRING 
ASSOCIATED CABLES: 

158267 TRANSFORMER AND CABLE 
159329 TAPE WINDER CABLE 
ISUNNO CABINET LIGHTS, SWITCH CABLE gf 3 
159330 RESISTOR PACK CABLE 
i?) 

GROUND WIRE MAY BE ATTACHED TO THE RIGHT 
i5uui2 TERMINAL BLOCK ASSEMBLY 
MOUNTING STUD BY MEANS OF THE TERMINAL 
BLOCK COVER MOUNTING SCREW AND LOCK 
WASHER. 

SHEET 1 OF 2 
ACTUAL 
WIRING DIAGRAM FOR 
MODEL 28 AUTOMATIC 
CABINET TERMINAL BLOCKS rcuuluers 2 
LAAC200, 201, 202, 
205, 209, 210, 213. 
218, 219, 238, 236 E 


AC-DC APPLICATION 
225, 237 


Figure 5-21 sheet 1 of 2. 5-97/5-98 


DA 


NOISE SUPPRESSOR 
(LINE ) 


TOP TERM 
POSITIVE 


' = 
PROTECTIVE GRO 
| 


| (ACCESSORY ) 
KSEE NOTE 4) 


-S-w 


x 
o 
t 
o 
Tv 
re) 


DF 


TRANSFORME R 


rg 


DE 


5.5V, 50-60 ~ AC COPYLIGHT SYSTEM 


0 
v 


Cy 147-6 


3) 


COPY COPY PERF. 


NOTE 3 ek} ex ex} ex 


x 

‘ U | a a] 
no ob = o 4 
de Ae ed Tie a 7. 3 
8a 0 a8 o% o Bo (3) & 


DJ 


CABINET RECEPTACLE 


DK 


FUSE HOLDER 


Pea a Tee ge te ey Meal 


NOTE 6 
, a 


{ 
| 
! 
| 


CABINET GRD. 
Dk- 2— 8K | 
Du-4 - BK | 

i 2 DJ -1- 8K 

i DJ-5- 8K 
| 
DJ-2- 8K w ' 
c-31-W ; 

OK-2- BK c-39- 
Wepre ae I os Eas, AR ed te ek ee J a 


5.5 SECONDARY 


115V AC PRIMARY 


NOISE SUPPRESSOR 


(POWER ) 


TOP TERMINAL 
GROUNDED SIDE 


r- 
| 


| 
PROTECTIVE GRO: 


~ A\NCOMING POWER 
P (NOTE 8} 


' (accessory) 
| (see NOTE 4) 


C-39-8K 
c~40-w 


DG 


COPYLIGHT SWITCH 


NOTE 3 


cus BAwEAS 


NAVELEX 0967-LP-625~-5010 


DC 


SIGNAL BELL 


DD 


MARGIN INDICATOR 
LAMP SOCKET 


accessory) 7 
(SEE NOTE 7) 


—-—-----------4 


' 
i; 
\ ! i 
\ ae | 
! C-30~ BK ! 
C-29- BK | 
| a] 
i 
es 
: a 
° 8 
RESISTOR PACKAGE 
° 
' Ed ° 
ae ne: DG 
' Pa ’ 
=) r~} 
60V DC COPYLIGHT SYSTEM ‘ COPYLIGHT SWITCH 
pe a, Sa tien ee are > a Fe ee le fe ee a ee a a ee ey a a 
| 1 
' 
| 
COPY COPY _—~ PERF. 70K TOOA ) 
$400 x 
| 
| 
8K 6K | 
| 
i 
eee ee A eee oe oe wo ie A ee Ss SS a 
5% a ‘ t if me sag 
ny : a ee 
ee é 26 3b oe *¢ 
LAAC 200, 201, 202, 204, 209, 210, 213, 214, 219, 


235, 236 ASR Cabinet Wiring Diagram (Sheet 2 Of 2) ... | 
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‘we 
Ns 


es 


SYMCHROROUS MOTOR OPERATES ON REGULATED 
FREQUENCY (+ 0.75%) MAXIMUM AC ONLY. 


COWNECT EITHER WIRE TO DESIGNATED | 
TERMINALS OF UNIT TERMINAL BLOCK, PER 
WIRING DIAGRAM OF ASSOCIATED UNIT: 


MOTOR LEADS OF SAME COLOR ARE INTER- 
CHANGEABLE. i 


EXTERWAL NOISE SUPPRESSION NETWORK: 
CONSISTING OF 100 OHM, 1/2 WATT 
RESISTOR IN SERIES WITH O.25 MFO IK V 
CAPACITOR CONNECTED ACROSS YELLOW AND 
BROWN WIRES. (FOR LMUNS, 46) 


MOTOR GROUND LEAD (GREEN) TERMINAL MUST 
BE FASTENED TO MOUNTING CRADLE OF MOTOR 
UNDER A SEPARATE GROUND SCREW OWLY. A 
SCREW USED FOR ANOTHER PURPOSE CANNOT 
BE USED FOR GROUNDING (UNDERWRITERS 
LABORATORIES REQUIREMENT). 


WERE COLOR CODE: 


BK - BLACK R - REO 
BL - BLUE © - ORANGE 
BR - BROWN Y - YELLOW 
P - PURPLE S - SLATE 
Wo- WHITE 6 


3,15,21,30,33, 
36,37,36,42, 
46,49, 51,52 


\ 
; 
i 


SYNCHRONOUS 


GROUND SCREW 
iN SHELL OF MOTOR’ 


STARTING WINDING —_ CENTRIFUGAL 

pe SWITCH CONTACT 

MOTOR GROUND LEAD i “(ue OnLy) 
Ty 


MOTOR GROUND SCREW 
WIRE COLOR CODE 


IOUT: 6? MAIM WINDING —“tsuuig ONLY 
STARTING (WOTE 5) 
CAPACITOR 

(NOTE 8) MOTE 2 


STARTING RELAY 


CONNECTION MADE 
FOR LMUN6 ONLY 


LMU 3,ll 12,15,21,30,57,42,46,49 


FOR USE with HSV.AC 60~POWER SUP! 


LM USS, 50 36,38, sunt 


FOR 230 V.A.C. 50~ POWER SUPPLY 
GROUND SCREW IN SH 
1 SHELL OF MOTORGRounD LEAD SCREW(NOTE 6) 
= ACTA MOUNTING PLATE 
sk ——_» 


STARTING WINDING 


MAIN WINDING WOTF 2 
8K ——__—-e 


THERMAL CUT-OUT 


(46 20KMS STARTING 


CAPACITOR 
(NOTE 8) 


LMU S50, 
FOR USE WITH 115V AC 50~POWER SUPPLY ONLY 


NUT ENO OF MOTOR HOUSING 
ASSEMBLY BOLT 


GRO. 
STRAP 
MOTOR 3 


SPLICE 
Y Y 
(NOTE 2) 

a 


OE 
aan = 


RUNNING CAPACITOR 
7 MFO. 


Figure 5-22. 
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MOTOR UNITS 


NUT END OF MOTOR — 
HOUSING ASSEMBLY BOLT. 


WIRING & COLOR 
CODE LMUNS ONLY 
(NOTE 5) 


GROUND STRAP \ STARTING WINDING 
‘a 


MOTOR MOUNTING SCREW 


STARTING MAIN WINDING 


CAPACITOR 
{NOTE S) 


COLOR CODE FOR 
LMU20 & 26 ONLY 
THERMAL CUT-OUT 

(HOT USED ON LMUZU, 56) 


STARTING 
RELAY 


LMU 19,20,24,26, 31,45,56 


FOR USE WITH 15¥ AC 60~POWER SUPPLY ONLY 


IMU3, 41, 12, 39, 38, 50 Wiring Diagrams 
(Sheet 1 of 2) 
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® 


NAVELEX 0967-LP-6 25-5010 


__ SERIES GOVERNED MOTOR UNITS 


UM-REGULATED QC POWER. 


8. ASSOCIATED LESU MUST BE EQUIPPED 
WITH CAPACI TOR-RESISTOR ASSEMBLY 
FOR DC OPERATION OF GOVERNED MOTORS. 


TERMINALS OF UNIT TERMINAL BLOCK, PER 


GROUND GROUND — 
WIRING DLAGRAM OF ASSOCIATED UNIT. aerate STRAP STRAP \ 
P GOVERNOR 
MOTOR LEADS OF SAME COLOR ARE INTER- sid seni BTRAP GOVERNOR 
CHANGEABLE. BRUSHES GOVERNOR BRUSHES MOTOR GOVERNOR BRUSHES 
: NOTE 3 MOTOR MOUNTING MOUNTING 
MOTOR LEADS ARE ENCLOSED IN SCREW | clas -————- ree 3a4 SCREWS NOTE: 3 
APPROXIMATLY 10" LONG COPPER SHIELOING carierudal ace ee as eeuee el D 2-H TEL DED 
& FASTENED TO MOTOR AND CONTROL PARTS : De ONLY NOTE 2 ss [ee CAPACITOR P 5 as ‘APACI TOR weD 
COMPARTMENT. (FOR LMUZ8). W OR Bx! 0.5 MFD NOTE 2 {i | WOR BK! 
af { I 
LMUM,10,AND 1% MOTOR UNITS (UNIVERSAL RESISTOR ROR W aan 
, Ww | 
SERIES GOVERNED} CONTAIN TWO 500 OHM 42 RESISTOR w RESISTOR | RESISTOR OR BKI 
RESISTORS WIRED IN PARALLEL EQUIVALENT R OR ae ; RESISTOR 
TO 250 OHMS. NFO, ELECTRICAL : ' ELECTRICAL ' 
LMUY MOTOR UNIT SUPERSEDED BY LMUM) LMU 6.17 (UNIVERSAL) WCISE t ro SHIELD wotse | ~~ —- SHIELD 
MOTOR UNIT. ’ IVERS ” SUPPRESSOR) jl SUPPRESSOR | , 
LMUIO MOTOR UNIT SUPERSEDED BY LHUN7 may fee eons FREQUENCY SUPPRESSORS aah oe a a ea 
MOTOR UNIT. ; POWER SUPPLY pened AC 50-6O~OR 116¥ DC LMU 28,32,39,41,47 (UNIVERSAL) 
LMUIM MOTOR UNIT SUPERSEDED BY LMU39 . LMU 23 (48 VOLTS) WITH RADIO FREQUENCY SUPPRESSORS 
MOTOR UNIT. WITHOUT RADIO FREQUENCY SUPPRESSORS COPE eget te EITHER IIB¥ AC 50-60~115 ¥ OC LMU 29 (48 VOLTS) 
ph ipl 10 POWER SUPPLY (NOTE 18) WITH RADIO FREQUENCY SUPPRESSORS 
OR..USE ON 48 VD.C. POWER SUPPLY. ONLY FoR ce 
WIRE COLOR CODE: Ok 4B VOLT DC POWER SUPPLY ONLY 
8K - BLACK R-RED 
BL- BLUE O- ORANGE 
BR- BROWN Y- YELLOW 
P— PURPLE S- SLATE 
W- WHITE G- GREEN 
8} > DIRECTIONAL GOVERNOR 01-OWRECTIONAL GOVERNOR ~ BI OIRECTIONA GOVERNOR 
SWITEH BRUSHES switcn - BRUSHES SWITCH ci BRUSHES . 
153631 NETWORK 153631 NETWORK 153631 NETWORK 
MOTOR MOUNTING MOTOR MOUNTING MOTOR MOUNTING ok 
Rew SCREW 
ochew Ve) (NOTE 3) 
Pee ee PO ee ace a pied en Sie Sint edie eet 
MOTE 2 { yo 
' 
NOTE 2 46 ; 
LMU 57, (II5 VOLTS AC) {8 ! 
WOR ORE ON WS Votre eee omg ESSORS MU EO GI Ge CIS VOLTS AC) 202 ww SENT d 
FOR USE ON IIS VOLTS AC ONLY LMU 60,61, 64 (5 VOLTS AC) 
NITH __ RADIO FREQUENCY SUPPRESSORS ELECTRICAL 
FOR USE ON IIS VOLTS AC OMLY see 
i SOR 


LMU 63 (II5 VOLTS AC.) 


WITH RADIO FREQUENCY SUPPRESSORS 
FOR USE ON IIS VOLT6 AC ONLY . 


Figure 5-22. LMU3, 41, 12, 39, 38, 50 Wiring Diagram 
(Sheet 2 of 2) 
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(NOTE- 3) 


| a Se 


REPERFORATOR SELECTOR MAGNETS 


| 
| 
| 
{ 
| 
| 
| 


CABLE ASSM 
asox LO -te -! 
161237 
CABLE ASSEM ; 
LE ASSEMBLY ede 
161305 
CABLE ASSEMBLY 
/ (NOTE 4) 
162064 
CABLE ASSEMB 
(NOTE 2) (NOTE 4) 
BELL SIGNAL 
SWITCH 
NOTE 2 


g LALC CABINET 
TERMINAL BLOCKS 


162211 
CABLE ASSEMBLY 
NOTE 4 
NOTES: iene 
REPERFORATOR SELECTOR MAGNETS 4. LPR 5! & 56 USE 
SHOWN FOR .O60 AMP OPERATION. 162064 @& 16221! CABLE 
FOR O20 AMP OPERATION REMOVE ASSEMBUES. 
AND ADD CONNECTIONS AS TABULATED LRPE 6 USES 162064 
BELOW CABLE ASSEMBLY 


LPR 77 USES 16 2064 
CABLE ASSEMBLY. 


[ss CONNECTION REMOVED | CONNECTION ADDED 


A33- AP3 A33- AP2 
AP2- AP3 APi- AP3 
API~ AP4 


O20 AMPS. 


2. BELL SIGNAL SWITCH NOT USED ON- 5 WHEN THESE TERMINALS ARE 
LRPEG. TIE BACK W-O AND G WIRES NQY AVAILABLE , THE 159396 
ALONG CABLF 161237 WHEN USED MODIFICATION KIT TO ADO . 
WITH LRPE 6 TERMINALS GIS TO G-I80, 


3. PART OF LAK 4. & LAK 18 MAY BE ORDERED. 


Figure 5-23. LPR 10, 33, 56, 51, 77, and LRPE 6 Schematic 
Wiring Diagram 


5-105/5-106 blank 


NAVELEX 0967-LP-625-5010 


FOR PROPER RF. FILTERING POLARITY OF 
FILTERS MUST BE MAINTAINED WHEN 174422 FILTER 
IS USED. UNIT AS FURNISHED 1S WIRED FOR 
“MARKING CONTACT POSITIVE (+) “SPACING’ CONTACT 
NEGATIVE (-). TO REVERSE, POLARITY OF CONTACTS 
SO THAT THE “MARKING CONTACT IS NEGATIVEC 
AND “SPACING” POSITIVE (+) MAKE THE FOLLOWING 
CONNECTIONS IN CONTACT BOX ASSEMBLY. 
MOVE BLACK LEAD OF BOTTOM FILTER FROM 
MARKING CONTACT TO SPACING’ CONTACT. 
2,MOVE GREEN LEAD OF JOP FILTER FROM 
SPACING. CONTACT TO "MARKING. CONTACT. 


WIRING LEGEND: 
DISTANT TERMINATING AREA 
P imma sa TERMINAL DESIGNATION 
A-I-wW 


A NOTE 7 


TRANSMITTER OISTRIBUTOR 
CLUTCH MAGNETS 


\__ wIRING COLOR CODE 


POLARITY MAY BE OISREGARDEO WHEN UNITS 
ARE FURNISHED WITH 174421 FILTER. COLOR B C 
CODING OF FILTER LEADS DOES NOT APPLY TO 
BK -BLACK W-®OK-WHITE-BLACK 74421 FILTER. CONTROL LEVER TAPE — OUT 
BR- BROWN W-BR- WHITE- BROWN CONTACT ASSEMBLY CONTACT ASSEMBLY 
R- REO W-R— WHITE-RED 
O- ORANGE w-O - WHITE- ORANGE 
Y- YELLOW w-¥ — WHITE-YELLOW e-3-p 
G- GREEN W-G — WHITE-GREEN e-4-en 2 
BL- BLUE W-BL- WHITE- BLUE 
P- PURPLE w-P — WHITE-PURPLE E 
S- SLATE wW- S — WHITE-SLATE 
W- WHITE CONNECTOR 


CONNECTORS VIEWED FROM SOLDER 
TERMINAL ENDS 


ALL CONTACTS SHOWN IN UNOPERATED 
POSITION. 
ASSOCIATEO CABLES: 


173440 CABLE ASSEMBLY (LXD 1!) 
307288 CABLE ASSEMBLY (LXO 29,35) 


THE NUMBERS ENCLOSED BY PARENTHESES 
ARE USEO FOR REFERENCE AND ARE NOT 
MARKED ON THE PARTS. 


TRANSMITTER DISTRIBUTOR 
SIGNAL GENERATOR 


- STRAP (BK) : 


(LXO 29,38) 


(UPPER) 
(LXD 11) 174421 OR 174422 
FILTER = 


UNIT EQUIPPED WITH 262 COIL ASSEMBLY 
(RESISTANCE 2109. EACH). THE OPERATING 
CURRENT MUST BE SOMA. 120v-0C FOR 
[EXTERNAL PULSING. 

FOR 110V AC. NON-PULSING OPERATION, RE: ave 
STRAP ON TERMINAL (1) TO TERMINAL (2). 


STRAP TERM (naNOt RALLEL 
OPERATION OF MAGNETS: | nNOS4) FOR FR 


178535 SPARK SUPPRESSOR ASSEMBLY (15363! 
NETWORK) USED ON LXD 29 ONLY. 

TERMINAL NO.2! ON CONNECTOR €E !S RESERVED 
FOR POLAR SIGNAL. 


STRAP WITH 22 GAUGE WIRE AS INDICATED. 


17442! FILTER (LOWER) 
E-20- BR 


COMMON LEAD 


C-3-G 
C-2 BL 

2 NOTE 1! SIOE VIEW 
C-1-0 
8-2-8R 
B-1-P 


A-4-S 
A-2-¥ 


t 
D-6-8R 
1+}0-g— BK!- 


Figure 5-24. LXD 11, 29, 35 Transmitter Distributor Wiring 
Diagram 


5-107/5-108 blank 


NAVELEX 0967-LP-625-~-5010 


WIRING LEGEND 

DISTANT TERMINAL AREA 
fo 6-7 DISTANT TERMINAL DESIGNATED 
A-1- 


Res WIRE COLOR 


COLOR CODE: 


BLACK 

YELLOW 

PURPLE 

BLUE Ww 


CONNECTIONS VIEWED FROM SOLDER TERMINAL ENDS. 
ASSOCIATED CABLE 173448 
ASSOCIATED SCHEMATIC WIRING DIAGRAM.4275WD 


(#) ASTERISK INDICATES 3 WIRE SHIELDED CABLE. 


U 


TRANSMITTER BASE 
CONNECTOR (PLUG ) 


M-19-B 
M M-20-BR 
-1-Y 
TRANS MITTER M-2-S 
CONNECTOR Hee 
(RECEPTACLE) ae 
U-S-¥ M-5-0 
u-s-6, MSS 
u-6-P nee 


U- 8-BR 

U-11-0 

U-9-BL 

U-12-G M-2I-W 


M -22-W-BR 


M-23-Ww-S 


Figure S250: LCXE 13 Wiring Diagram 


5-199/5-110 blank 


NAVELEX 0967-LP-625-5010 


WIRING LEGEND: C D K U 
ISTANT TERMINATING AREA 


DOME GROUND LAAC 251 ONLY 
T T UT 
Lig tte er CABINET TERMINAL BLOCKS : (DOME HINGE MTG. SCREW) AUX, REPERFORATOR BASE RANSMITTER DISTRIBUTOR 
% wire coLoR cove 153459 POWER Soe sar 158259 
COLOR CODE: C-126 -w-0 
BK-BLACK BR-BROWN —— 326778 STRAP : 
R-RED C 127-6 C-130-W-Y 
G-GREEN C-140-W 
Y-YELLOW C-129-BK C-141-BK 
pital - Pye T CABINET ¢ 128-W-R C+133-W-BL 
4 = « oo aso 4a «& : 
ee abe es fee ao-3-¢ —_@RD. SCREW CABINET GROUND c-188- 
oo toa & = ee _ “ : (DOME HINGE MTG. SCREW) C-131-BL C-134-W-G 
CABINET POWER 100 - 130V AC woe We hl uw <t— NOTES C-138-BK 
45 - 66 HZ “ u ms 6 C-132-7 
 ccae) Theta AND CABLE ELECTRICAL SERVICE C-.36-R 
154440 CABINET LIGHTS, SWITCH CABLE GROUND SCREW 
324157 T-D BASE CABLE 
324158 REPERFORATOR BASE CABLE 
324159 KEYBOARD BASE CABLE KEYBOARD BASE SLIP 
324695 TYPING UNIT CABLE CONNECTOR CONNECTOR SHELL 
CLAMP SCREW 
> 8 > oF ow as § ofbCe 2 BERT OC 
Pe eee fb ctf Gotar § Tages 
; eee ee « «8 8 «8! 2 #88. 8 
i DENOTES TAPED SHIELD ENDS F R 
TERMINAL DESIGNATIONS ENCLOSED iN hs 135563 
PARENTHESIS ARE FOR REFERENCE AND A | 262 
NOT MARKEO ON COMPONENT. KEYBOARD CONNECTOR ealeeeons: UNE oF 
REFER TO . 8405, AND 8141WO) 152466 CONNECTOR 
FOR SCHEMATIC WIRING DIAGRAMS, , DR SHELL CLAMP 
SCREW 
fofor moicares omm co-¥, 
1. FUSE NUMBER 118510 '/4 AMP. 


C-5-8k 
~ a a © x 3 
o a ' a} = & ree b 3 GS ' ied 
2298 m F OT & F s ao fo 2 Serie oe eee 7 C-7-WeR 
' ' 
7 ese PER e ft 5 5 55 > CBB BOS 5 C-H-w-G 
BES ra} b x C-16-W-BR 
a6 C+143-¥ 
C+8-W-S 
C-36-R 
C-37-P 
¢-40-$ 
C-12-w-P 
C-18-BL 
C-13-0 
C-10-w-0 


@ CONNECTOR SHELL 
CLAMP SCREW 


Figure 5-26. LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 
(Sheet 1 of 2) 


5- 11175-1112 blank 


| NAVELEX 0967-LP-625-5010 


DC a DD 


D B SIGNAL BELL ; MARGIN INDICATOR 
ae ee = ie LAMP SOCKET 
POWER LINE FILTER i, ise pr-------- 
151989 a ere 
LIVE SIDE 1 gh tay H 
I { r { 
Li. cig) i { 
GROUND SIDE C~30- aK y H 
C- 28- BK | t 
L a) 
PROTECTIVE 
GROUNO NOTE 4 
CONNECTOR CONNECTOR 
153492 1089583 
LAAC 28! ONLY LAA® 25! ONLY 
TRANSFORMER 
DE ? be D G BA-!-BK c— BE 2-BK 
5 ¢ f 
5.5V, 50-60 ~ AC COPYLIGHT SYSTEM og COPYLIGHT SWITCH egg — c-40-w 
fee eg Ne eee ey FS ot BN ee : i ~ GROUND 
Ba--G i ScnEW 6 


5.5 SECONDARY 


| 
| 
| 
| 
| 
| 
] 
| 


eK ex iv Sv AC PRIMARY 
Me ee ; BE BA 

FUSE HOLDER FAN 
ze 4 see SEE gE Rea (IN LINE) 98092 
woe 7” : 2° £ 8 53 193994 LAAC 251 ONLY 
84 6 a8 6 o 8 o As é boo LAAZ 251 ONLY 

WW) (2) 
C-38-8K BD 'I-BK 
PART OF 326373 3) 
CABLE ASSEMBLY 8C-3-6 ——) 
NOTE (12) FAN MOUNTING 
SCREW 


Figure 5-26. LAAC 251, 256, 255 ASR Cabinet Wiring Diagram 
Sheet 2 of 2) 


5- 11375-11714 blank 


WIRING LEGEND: 
DISTANT TERMINATING AREA 
DISTANT TERMINATING DESIGNATION 


wine covor cove 
COLOR CODE: 


BK - BLACK G - GREEN 

BR - BROWN BL - BLUE 

R - REO P = PURPLE 
~ ORANGE Wo- WHITE 
- YELLOW $ - SLATE 


ASSOCIATED CABLES: 


159279 TRANSFORMER CABLE 

ISUBRO CABINET LIGHTS, SWITCH CABLE 

324159 KEYBOARD CABLE 

324156 PAGE PRINTER CABLE 

324157 TRANSMITTER DISTRIBUTOR BASE 
CABLE 

324158 AUXILIARY TYPING REPERFORATOR 
BASE CABLE 

326373 FAN CABLE ASSEMBLY. 


THE CABINET GROUND SCREW IS ON 
THE 158682 BRACKET AT THE RIGHT 
OF THE CABINET TERMINAL BLOCKS 


—H—DENOTES SPLICED AND 
TAPED WIRES. 


CABINET WIRED FOR 100-i30VAC, 
48-66 HZ AS IS ASSOCIATED LESUI23. 
THE MOTORS MUST BE CHOSEN IN 
ACCORDANCE WITH AVAILABLE LINE 
FREQUENCY AND REGULATION, 


CONNECT POWER LINE SHIELDS TO H4 
AND J3. UNIT AS SHIPPED IS WIRED FOR 
SEPARATE MOTOR POWER AND SIGNAL 
POWER. IFASINGLE POWER CIRCUIT IS 
BROUGHT IN, REMOVE KNOCK OUT IN 
POWER CONNECTOR BOX AND STRAP JI TO 
HI. J2 TO H3,J4 TO HS AND H4 TO J3. 


REFER TO 8313 WD FOR SCHEMATIC 
WIRING DIAGRAM 


| 10. | FUSE -NUMBER 118510 1/4 AMP. 


C 


CABINET TERMINAL BLOCKS 
153459 


+> 3s beg ~ 2 f « 
15 e eve ty Ff wu 
58 $ BoE BE SE 5 


AA-6-P 


AA-7-G 


F-7-W-R 
F-N-W-S 
F-44-W-P 
F47-0 
F-16-BL. 
F-6-W-BR 


AA-22 -W-G -BK 


G-2-W 


8D-2-W 


CABINET 
GRO. SCREW 


BD-3-6G 


— NOTE 4 


BA 


FAN 
198092 


FAN MOUNTING 
SCREW f 
BC-3-G 
nm 


NAVELEX 0967-LP-625-5010 


BD 


CONNECTOR 


BC 


CONNECTOR 
108953 


183492 


BA-I-BK 
BA-2-W 
BA-3-G 


) jad 
re) a At) 
a 
in 
3g 
193994 
FUSE HOLDER 
(IN LINE) 
c-39-8K-l! BO-I-BK 
PART. OF 
BT hoceu 
coe AA 
GROUND SCREW TYPING UNIT CONNECTOR 
324156 
326778 
STRAP 
CABINET 
GROUND SCREW 


Figure 5-27. 


C-202- WR 


Gere €-203- WS 
CHWS, an Sg 
is al €-198-BR 
oes 8 pre 


C-186-wW 
C-187-BK 


ese 


LAAC 252 Cabinet Wiring Diagram 


BE-2-BK 
c-40-W 


CABINET 
GROUND SCREW—G 


(Sheet 1 of 3) 


5-115/5-116 blank 


DD 


MARGIN INDICATOR 
LAMP SOCKET 
176167 


a 
| 
1 
\ 
| 
1 


L__. 


DK 


AUX. REPERFORATOR BASE 
POWER CONNECTOR 
159541 


——— oo 7] 


Lae 


NOTE 6 


G-36-8K 
DE-I-BK 


DE 


x“ x 
wgS xxi 5% 
+ & ai u 
qm § re € i 
85 o 8a 0 eoo 


DL F 


NAVELEX 0967-LP-625-5010 


DF 


TRANSFORMER 
158286 


C-4T-G 


C-144-B8K 


TAPE FEEO OUT switcH KEYBOARD CONNECTOR 
160369 152466 
i: Sea ae | 


NOTE 5 


r----- 


Cc-158-y 
C-161-BL- 


Figure 5-27. 


LAAC 252 


: DG 


° COPYLIGHT SWITCH 
155045 


J 

| 

5.5 V, SECONDARY | 

| 

| 

| 

| 

| 

a ee a a oe ee a eee 
& 2%@ 
3 Bee 
eo ovo”e 


U 


TRANSMITTER DISTRIBUTOR 
CONNECTOR 


158259 


CONNECTOR SHELL 
CLAMP SCREW 


CONNECTOR SHELL 
CLAMP SCREW 


135563 STRAP 


Cabinet Wiring Diagram (Sheet 2 of 3) 


5-117/75-118 blank 


NAVELEX 0967-LP-625-5010 


G 


POWER LINE FILTER 
151989 


C-39- BK 


C-40-W 


Figure 5-27. LAAC 252 Cabient Wiring Diagram (Sheet 3 of 3) 


5-119/5-120 blank 


NAVELEX 0967-LP-625-5010 


Cc 


CABINET TERMINAL BLOCKS 
153459 


WIRING LEGEND: 
DISTANT TERMINATING AREA 

fp OISTANT TERMINATING DESIGNATION 

hae 

wire coro cove 


COLOR CODE: 


BK - BLACK G6 - GREEN 
BR - BROWN Gt - BLUE 
R - RED P - PURPLE 
© - ORANGE W- WHITE 
Y - YELLOW S$ - SLATE 


BA BC 


CONNECTOR 


F. 
196092 


183492 


BA~1-BK 


Ba~2-W 


> & Tr > Z ; FAN MOUNTING 
5 oP Ree & ¢ SCR -3-6 
a ab 5 x & . . a) BA-3-G 


2 ¢ 
* 4 
: 8 


8c-3-G 


ASSOCIATED CABLES: 


159279 TRANSFORMER CABLE 
ISUMNO CABINET LIGHTS, SWITCH CABLE 
324159 KEYBOARD CABLE 

324156 PAGE PRINTER CABLE 


(3) 


324158 AUXILIARY TYPING REPERFORATOR 


BASE CABLE 
326373 FAN CABLE ASSEMBLY. 


CONNECTOR 


THE CABINET GROUND SCREW iS ON 
THE 156682 SRACKET AT THE RIGHT 
OF THE CABINET TERMINAL BLOCKS 


ACCESSORY PART OF 173778 CONTROL PANEL 
ASSEMBLY. 


—¥M— DENOTES SPLICED AND 
TAPED WIRES. 


| 


AA-S-Y 
AA-6-P 


BE- 2-BK c-38 -Bk-l! 80-1-BK 
c-40-W 


CABINET 
- GROUND SUREW-G 


roe DENOTES SHIELDED CABLE 


ce 


4 

Been. “eee eee zd § 

Pe Pr SE e495 2° ys 

a * = , @ f & ‘ae ¢ 
oe we wo kw w& a 


AA 


CABINET WIRED FOR 100-I30VAC, 
45-66HZ AS IS ASSOCIATED LESUI23. 
THE MOTORS MUST BE CHOSEN IN 
ACCORDANCE WITH AVAILABLE LINE 
FREQUENCY AND REGULATION. 


CONNECT POWER LINE SHIELDS TO H4 
AND J3. UNIT AS SHIPPED iS WIRED FOR 
SEPARATE MOTOR POWER AND SIGNAL 
POWER. IF ASINGLE POWER CIRCUIT IS 
BROUGHT IN, REMOVE KNOCK OUT IN 
POWER CONNECTOR BOX AND STRAP JI TO 
Hi, J2 TO H3.U4 TOHS ANO H4 TO J3. 


TYPING UNIT CONNECTOR 
DOME 324156 


GROUND SCREW 


CABINET 
GRO. SCREW 
= NOTE 4 326778 
STRAP 


CABINET 
GROUND SCREW sesaicd 
: C205 ¥G 


C-20KWw-G 

€-200-w-P 

egrwo 
DEW 


8D-3-G 


REFER TO 890 WO FOR SCHEMATIC 
WIRING DIAGRAM 


FUSE NUMBER 118510 1/4—AMP. 


“BS R 
192-G 


a a = J : i ¢-167-6« 


Figure 5-28. LAAC 259 Cabinet Wiring Diagram (Sheet 1 of 3) 


5-121/5-122 blank 


DD 


MARGIN INDICATOR 
LAMP SOCKET 


176167 


NOTE 6 


6V,50-GOHZ AC COPYLIGHT SYSTEM 
151540 


DF. 
TRANSFORMER 
158286 


| DG 
ri 


F 


KEYBOARD CONNECTOR 
152466 


@ CONNECTOR SHELL 
CLAMP SCREW 


135563 STRAP 


AUX. REPERFORATOR BASE 
NECTOR 


POWER CONNEC 
159541 


C-15$-w-0 
~|1S6- -I6O-W-Y¥ (SPARE) 
SPARES C~156-G C-i60: 
C-1S9-8K 
C~157-w-R C-163-w-8 
C-16! -BL C-164-w-G 
C-G2-Y 


NAVELEX 0967-LP-625-5010 


DL 


TAPE FEEO OUT SWITCH 
160369 


Pane | 


| 
| 
| 
| 
aS Seer 


C-158-Y¥ 
C-16t-BL: 


Figure 5-28. LAAC 259 Cabinet Wiring Diagram (Sheet 2 of 3) 


5-123/5-124 blank 


9967-LP-625-5010 


NAVELEX 


QNNOUD JATLIFTLOYd 


JGIS GNNdUd 


JQIS 3AT1 


(€ JO € JeeYS) WerbeTq butztm yeuTqed 6GZ7 OWT 


°8Z-G eanbta 


M-00-9 


18-6E-9 


5-125/5-126 blank 


WIRING LEGEND 
DISTANT TERM. AREA 
J g—VASTANT TERM. DESIG. 
A—I—R 
RA ewire COLOR CODE 


COLOR CODE: 
R-RED W-WHITE BK-BLACK 


‘MATING CONNECTOR 114466 IS 

FURNISHED WITH UNIT. WIRING 

BETWEEN A.C. POWER 

4466 IS TO BE PROVIDED IN 
FIELD AT INSTALLATION TIME, 
REMOVE AND TAPE RESISTOR 

LEADS WHEN LPW300 IS 


OPERATED WITH MODEL32AND 33 
Aca PRINTERS. 


MOTOR OPERATES ON 50-60 
is lowers 10 VAC. 


THE NUMBERS ENCLOSED BY 
PARENTHESES ARE USED FOR 
REFERENCE AND ARE NOT 
SHOWN ON THE PART. 


THE 195298 CABLE is 
REPLACED BY 337963 CABLE 
ON DAPW 3 


NAVELEX 09867-LP-625-5010 


ACTUAL re 
AC CONNECTOR P 


NOTE 3 


A B 
MOTOR COVER SWITCH 
(19 3958) (178714) 
STEEVE E-S-8K 
€-1-BK 
NOTE 5 
COIL E-4-BK E-3-BK 


ao ae STRAP 


D 
MERCURY SWITCH 
({62958) E-4 
(i) 
E-2 
c-3 SCHEMATIC 
<q (PG) ’ 
F 
RESISTOR 


Figure 5-29. 


173168 STRAP 


195258 
CABLE 
(NOTE 7) 


LPW 300 Paper Winder 


5-127/5-128 blank 


DISTANT TERMINATING AREA 
DISTANT TERMINATING DESIGNATION 


WIRE COLOR CODE 


YELLOW 
UNIT WIRED FOR $15 VOLTS AC OR DC 
POWER INPUT. 
PLUGS VIEWED FROM SOLDER TERMINAL ENDS 


ALL CONTACTS SHOWN 1N UNOPERATED 
POSITION tN KEYBOARD. 


ASSOCIATED CABLES: 


326355 CABLE ASSEMBLY, CLUTCH TRIP 
324683 CABLE ASSEMBLY, KEYBOARD BASE 


174314 CABLE ASSEMBLY, AUX. SWITCH 
324684 CABLE ASSEMBLY, MARGIN 
INDICATOR 


REFERENCE SPEC. FOR TELETYPE 
ORPORATION EMPLOYEES ONLY 


6155S 


FOR SCHEMATIC WIRING REFER TO 
8413 WD-8405wD 


COVER DIODE LEADS WITH 
TWO LENGTHS (APPROX. IINCH) OF 
INSULATING TUBING (60019 RM), 


OR INDICATES DRAIN 


DENOTES 18 AWG 


KE YBOARD 
CONNECTOR 


OR 


AH-3-W-BR 
AH-i2-w- 
Hat2-W-G aL-2-y, Ay-2-y 


@<-KEYBOARD GROUND SCREW. 


GROUND STRAP 


AF 


END-OF-LINE 
MARGIN INDICATOR 
SELECTOR SWIT 


Ad- 1-8L 
F-9-R <i 
AL-1-8K 


MOTOR TERMINAL BLOCK 


ac-14-0 


AC-!3- 8 


AC 12- wey 


Ac-iO-w 


AC- 16-Y 


AC*IS-W-6 


AA 


323644 
CONTACT 80X 
ASSEMBLY 


JIO| 


324142 
CONNECTOR 


OUTER 
SHIELO 


ee 


K AR 
TERMINAL BLOCK 


AC*2-w-0 


F~ 1§ ~W-BK 


F-6-W-BR 


NAVELEX 0967-LP-625-50 10 


AUXILIARY SWITCH 


21 AM-3-W-8R 

STRAP 
NOTE 7? 

171541 


NOTE It 
AH-1O-W 


MARGIN ecieeron 


a. on ee 
F-7-WeR AF -3- Gi ~ 


AF~1-BK t 2 F-10-Y 


Figure 5-30. LAK 50 Keyboard Wiring Diagram 


5-129/5-130 blank 


WERING LEGEND: 
DISTANT TERMINATING AREA 
OLSTANT TERMINATING DESIGNATION 


A- 1-W-BL 
NN wire COLOR CODE 


COLOR CODE: 


BK - BLACK & 

BR - BROWN BL - BLUE 
R - RED P - PURPLE 
0 - ORANGE W- WHITE 
Y - YELLOW S - SLATE 


UNIT WIRED FOR 115 VOLTS AG OR OC 
POWER INPUT. 


PLUGS VIEWEO FROM SOLDER TERMINAL 
ENDS. 

ALL CONTACTS SHOWN IN UNOPERATED 
POSITION IN KEYBOARD. 


ASSOCIATED CABLES: 
324684 CABLE ASSEMBLY, MARGIN INDICATOR 
174314 CABLE ASSEMBLY, AUXILIARY 


324683 CABLE ASSEMBLY, KEYBOARD 

455992 CABLE ASSEMBLY, BACKSPACE 

159343 MAGHET ccrer BACKSPACE 

326355 CA SSEMBLY, CLUTCH 
TRIP MAGNET 


eee TAPED SHIELD END. 


i H DENOTES SHIELDED CABLE 


FOR SCHEMATIC SEE 8313 WO 


9., REFERENCE SPEC. FOR TELETYPE 
CORPORATION EMPLOYEES ONLY 
6155S 


COVER DIODE LEADS WITH 
TWO LENGTHS (APPROX. | INCH) OF 
INSULATING TUBING (600I9 RM). 


PART OF ASSOCIATED UNIT (LPE, LPR, 
LRPE, OR LTPE) 
E TERMINAL DESIGNATION ENCLOSED IN 


PARENTHESIS ARE FOR REFERENCE AND 
ARE NOT MARKED COMPONENTS 


DR INDICATES DRAIN 
BARE WIRE STRAP 39522 RM. 
* DENOTES 6 AWG 


F | 


KEYBOARD 
CONNECTOR 


OR 


AQ-TI-8K 
AQ-T2-W 
AP-2~-W 
AP-i-BK 


AH-3-W-BR 
AH-12-W-G_ 


AH-4-W-R 


AL-2-Y, AJ-2-Y 


EYBOARD GROUND SCREW. 


GROUND STRAP 


KEY BOARO ENO- OF-LINE INDICATOR 
TERMINAL BLOCK SWITCH 
F-14-0 — 
AC=14-0 ere 
AF AG on = 
END-OF -LINE AC-13- BL 
MARGIN INDICATOR MOTOR TERMINAL BLOCK : 
SELECTOR SWITCH -16-W-Y. 
(T SHOWN) AC-12-W-¥ 


AC+I0-w 


AC-16-¥ 
F-19-Y 


AM-2-P 
AN-t-0 


ec 
t 
= 
' 
1 
= 
< 


F-8-W-G 
AC-15-W-G 


AL : AM 


MARGIN INDICATOR BACK - SPACE 
SWITCH 


AF-1-BK 


F-10-¥ 
a 


MAGNET 


am NOTE th 


AA 


323644 
CONTACT BOX ASSEMBLY 


JIOI 


324142 
CONNECTOR 


wcAN, A P 


SWITCH CLUTCH TRIP MAGNET 


° 
a 
4 
Oo 
< 


AG-1-R 


NAVELEX 0967-LP-625-5010 


AC 


AUXILIARY SWITCH 


AH-1-W-0 


STRAP 


AN-2-W-BK NOTEI4 


AH~-3-W-BR 


AQ 


326357 
CLUTCH TRIP 
SWITCH ASSEM., 


Figure 5-31. LAK 51 and 55 Keyboard Wiring Diagram 


5-131/5-132 blank 


TERMINAL DESIGNATIONS 
ENCLOSED IN PARENTHESIS 
ARE FOR REFERENCE AND 
ARE NOT MARKED ON 
COMPONENT. 


NOTES 


WIRING LEGEND: 


DISTANT TERMINATING AREA 
DISTANT TERMINATING ze 
f TAPE ENDS AND TIE BACK 


DESIGNATION 


A-1-BK 
L—coLor cove 337989 CABLE ASSEMBLY 1S 
REQ'D ONLY WHEN THE LP 134 


1S USED WITH THE LAAC 252. 


COLOR CODE: 


152468 CABLE IF NECESSARY. 


BK-BLACK BL-BLUE 


W-WHITE BR~BROWN 
Y-YELLOW O-ORANGE 
P-PURPLE G-GREEN 


S-SLATE R-RED 


CONNECTORS VIEWED FROM 
SOLDERED TERMINAL END. 


THESE LEADS FURNISHED 
WITH STUNT BOX. 


NORMALLY 
OPEN 
CONTACTS 


NORMALLY 
CLOSED 
CONTACTS 


135563 STRAP CONNECTED TO 
TERMINAL TO BE CONNECTED 
TO CONNECTOR BRACKET 
MOUNTING SCREW ON LP 134, 
LP 138,LP 149, LPI50. 


LEGEND: 


DR-DRAIN LEAD 
CL-CLEAR INSULATION 


R 
152467 
CONNECTOR 


BR 
152468 


—— A-1-BK 
NOTE 10 igio go § 
3B or. 
155066 
STRAP NOTE 5 
RM 39522 
NOTE 4 


R 
152466 
ADAPTER CONNECTOR 
FOR LP 134 
(337989 CABLE ASSEM. ) 


CONNECTOR AA-2-R 


BRACKET GROUND 


—— AA-7~-BK 


NAVELEX 0967-LP-625-5010 


B 
A 319230 


172502 SELECTOR MAGNETS 


NOTE 6 


AA 


157273 
ADAPTER 
CONNECTOR FOR LACC 252 
(337989 CABLE ASSEM. ) 


JIOS 
324142 
SELECTOR MAGNET 
ee CONNECTOR 
21 20 #19 #18 #17 
e 06 @ 
16 15 14 
@'2 @1! BK 
R-7-BK C) DR 
oO 8B 
R-2-R 
CONNECTOR A 
BRACKET GROUND W 


INNER SHIELD 


USED ON LPI34 ONLY 


(SEE NOTE 1!) OUTER SHIELD 


5-32. LP 134, 138, 149 and 150 Page Printer Wiring 


Diagram 


Figure 


5- 133/5-134 blank 


WIRING LEGEND: 
ease TERMINATING AREA 


DISTANT TERMINATING 
DESICNATION 


AA-8-R 
&_wiRE COLOR CODE 


COLOR CODE: 


vio = WHITE R - RED 

0 - ORANGE BL - BLUE 
P - PURPLE S - SLATE 
Y - YELLOW G - GREEN 


B BROWN BK - BLACK 


R - K 
3 CONNECTORS VIEWED FROM 
“| WIRING SIDE. 
NORMALLY OPEN 
CONTACT 


NORMALLY CLOSED 
CONTACT 


8. INDICATED SLOT LOCATION. 


LEGEND: 


OR- SMELD ORAIN 
CL- CLEAR INSULATION 


FOR 6OMA OPERATION. 


REFER TO 833) WO & 6332WD FOR 
8.|SCHEMATIC DIAGRAM. 


9 7 TERMINAL DESIGNATIONS 

| ENCLOSED IN PARENTHESIS 
ARE FOR REFERENCE AND ARE 
NOT MARKED ON COMPONENTS. 


SELECTOR MAGNET WIRED 


A UNIT OR STUNT BOX MAY BE 
EQUIPPED WITH A 173450 CABLE 
ASSEMBLY. IF PRESENT, TAPE 

TERMINALS AND TIE BACK CABLE 
ASSEMBLY. 


173450 
CABLE ASSEMBLY 


NOTE I! 


AA 


157273 
TYPING UNIT 
CONNECTOR 
(173698 CABLE ASSEMBLY) 


B-17-0 
B-3-BL 
B-6-6 
B-5-R 
B-8-W-BK 
B- 20-W-0 
B-21-W-P 
B-11-W-G 
B-13-Y-3 
B-23-8K-G 
B-1u-W-BR 


a 


STUNT BOX 


B-9-W-Y 
B-10-W-BL 
B-22-W-S 
B-12-W-R 
B-15-W-R-G 
B-24-W-R-BL 
B-16-W-R-Y 


SELECTOR MAGNETS 


SELECTOR MAGNETS 
CONNECTOR 


OUTER SHIELD CLAMPED 
TO CONNECTOR SHELL 


(SEES SS SSE SSS AS SSSA 


; 
N 


NAVELEX 0967-LP-625-5010 © 


172608 


AA-14-¥-Y 
AA-13-W- 34 


AA-23-N-R-G 
AA~ 2 R-Y 


Figure 5-33. LP 135 Stunt Box Wiring Diagram 


5-135/5-136 blank 


NAVELEX 0967-LP-625-5010 


M 


CONNECTOR 
( RECEPTACLE) 
161818 


tea aa | G F N H 
CABINET CONNECTOR CONNECTOR 


GROUND (PLUG) 
C SCREW i61817 


WIRING LEGEND: 
DISTANT TERMINATING 
AREA 


;POWER SWITCH 
| ASSEMBLY 
91683 


159542 


OISTANT TERMINATING 
DESIGNATION 


WIRE COLOR CODE 


DH-8-w-0° (3) 

DH-9-G 1) 
0G-9-W 
DG-8-W-R 


(GS) (L$) 


COLOR CODE : 


BK~- BLACK 

BR- BROWN 
R — RED 

O - ORANGE 
Y - YELLOW 


~ 


) (2) 
DG-3- BL 


DG-5-Y 


DH- 3-G 


161886 
CABLE 


DH-3-G 
DH-!-W 
OB-2- 8K 


P —- PURPLE 
W- WHITE 


ASSOCIATED CABLE 
ASSEMBLIES : 161886, 
173441,324155, 326396, 
312475, 312476, 


ALL CONNECTORS VIEWED 
FROM SOLDER END. 


AA 


CONNECTOR 
161239 


INAL 
DG TERM 


BLOCK (UPPER) pee eee eH ee ee ee ae ee ee ee ee ee ee = 
5141 R T 


TNOTE 7 


pen eA Pe 


| 0G-6-P 


SWITCH 
155023 


(6) §(S)_/ (4) 


CONNECTOR CONNECTOR 


T-4-BL 


D2 39 4G 
fl A "A A 


TERMINAL DESIGNATIONS 

ENCLOSED IN PARENTHESIS 
ARE NOT MARKED ON a 
COMPONENTS. 


U-I-P 


0G-7-S U-2-S 


S-I-P 


F-12-W-BL 
F-7-Y 

3 
P-4-§ 


| 
| 


AA-27-Y 


FOR SCHEMATIC WIRING 


DB-1-0 
DIAGRAM SEE 6313 WD. a! 
aq 


~ 
— 
~ 
Nn 
~~ 
eae: ene vinkabon,- “mmm ~ Camas. ene ee” ee 


AND TAPE BLACK LEADFR DH-8-W-0 


DH-2.IN THE 173441 CABLE! 
ASSEMBLY, TO THE BLUE { 
LEAD OF THE 312476 
CABLE ASSEMBLY. TAPE 
AND TIE THE BLACK LEAD 
THAT RUNS FROM DBI TO 
OF! OF THE 17344! CABLE. 


LRB 59- CONNECT BLACK 
LEAD OB! TO OF-I. 


LRB6O- CONNECT ORANGE 
LEAD FROM 312476 TO DB-! 


DB 


FUSE HOLDER 
116783 


N-2-B8K 


OF-1-8K 


LOW TAPE 


SWITCH 
1IS8i63 


16182) 
CABLE 


D H OH-9-G 


TERMINAL BLOCK 
(LOWER) 


SI4/1 DG-S-Y 


OG-l- BK 


0G-3-0 
0G-8-W-R 
OG -9-w 


F-2-G 


a a 
ee 
O16 
= 23 


DF-2-BK 
=| 
AA~23-W-0 


NOTE 7 


Figure 5-34. LRB 59 and 60 Reperforator Base Wiring Diagram 


5-137/5-138 blank 


NAVELEX 0967-LP-625-5010 


" A 
WIRING LEGEND: 32637] 333635 
DISTANT TERMINATING AREA CLUTCH TRIP MAGNET | CONTROL LEVER ipuleveee 
J - ASSEMBLY 
DISTANT TERMINAL DESIGNATION ASSEMBLY CONTACT. ASSEMBL CONTACT ASSEMBLY 


A-i-w 
X— wIRING COLOR CODE 


COLOR CODE: 

8K -BLACK W-BK-WHITE -BLACK 

BR- BROWN W-BR- WHITE-BROWN 
R- REO W-R—~ WHITE-RED 
S~ SLATE W- S — WHITE-SLATE 
W- WHITE 


(3) ¢-7-6 
(i) —-8-0 
E-6-B 


O- ORANGE W-O — WHITE-ORANGE 
Y- VELLOW W-Y — WHITE-YELLOW 
G- GREEN w-G — WHITE-GREEN 
BL- BLUE W~-BL~ WHITE- BLUE 
P- PURPLE W-P — WHITE-PURPLE 


E-1-¥ 
E~2-S 


AB 
323646 


CONTACT BOX 
ASSEMBLY 


CONNECTORS VIEWED FROM SOLDER 
TERMINAL ENOS - 


ALL CONTACTS SHOWN IN UNOPERATED 
POSITION. 


ASSOCIATEO CABLES: 
32468! CABLE ASSEMBLY TRANS. ~ DIST. 


THE NUMBERS ENCLOSED BY PARENTHESES 
ARE USED FOR REFERENCE AND ARE NOT 
MARKED ON THE PARTS. 


STRAP WITH 22GAUGE. WIRE AS INDICATED. 


FOR SCHEMATIC WIRING REFER TO 8313 WO 
WIRING DIAGRAM. 


E 


CONNECTOR o ® ° 
161594 es 
o 


JlO2 


324142 
CONNECTOR 


Figure 5-35. LXD 37 and 38 Wiring Diagram 


5-13975-140 blank 


WIRING LEGEND 
OSTANT TERMINAL AREA 


ff 7 _ DISTANT TERMINAL DESIGNATION 
A-! % 


WIRE COLOR U 


COLOR CODE: 158258 
8K BLACK TRANSMITTER BASE 
CONNECTOR 


CONNECTIONS VIEWED FROM SOLDER TERMINAL ENDS. 


ASSOCIATED CABLE 32 4682 


ASSOCIATED SCHEMATIC WIRING DIAGRAM 8313 WD. 


STRAP WITH 22GAUGE WIRE AS INDICATED. 


OR INDICATES ORAIN WIRE 


INDICATES SINGLE SHIELDING 


BBO 2 ee ee 


M-22-Ww-BR 
GROUND STRAP I17366 OF LCXB SHOULD BE SECURED M-23-w-s 
TO RIGHT REAR MTG. STUD OF LAAC RAIL (SEE SPEC. 
5941S). 7366 STRAP 
NOTE 9 
GROUND 


NAVELEX 0967-LP-625-5016 


M 
161595 
TRANS MITTER 
CONNECTOR 


U—14-W- BR 
U-17-W-$ 


Figure 5-36. LCXB 24 Wiring Diagram 


5-141/5-142 blank 


WIRING LEGEND 


DISTANT TERMINATING AREA 
[; DISTANT TERMINATING DESIG. 
ge WIRE COLOR CODE 
A-- BK 


WIRE COLOR CODE 


BK-BLACK G- GREEN 
BR- BROWN BL- BLUE 
R-RED W- WHITE 


O- ORANGE S-SLATE 
Y- YELLOW P-PURPLE 


==} INDICATES SHIELDED CABLE 


ALL WIRE 24AWG. UNLESS 
OTHERWISE SPECIFIED. 


ASSOCIATED CABLE ASSEMBLY 
333632 


FOR SCHEMATIC WIRING REFER 
TO 89I10WD. OR 8913 WO 


JE IOI 


58258 
TRANSMITTER 


BASE 
CONNECTOR 


JEIO2-I-W 7 JE 103-1-W 


JE102-2-BK—< —JE 103-2-BK 


CONNECTOR BRACKET 
MOUNTING SCREW 


“¢ 


JE 102 


161595 
TRANSMITTER 
CONNECTOR 
REAR 


JE 101-13 -W 
JE 101-16 -BK 
ZE I-5-S 


ZEI-I-BK 
ZE 1-4-0 
ZE I-7-P 


NAVELEX 0967-LP-625-5010 


ZEI 


3038II 
LATCH CIRCUIT CARD 
REAR 


VEiO2-6-0 


JE IOI-2-BR 


JEIOI-0-W 


JEIOI-!-BK 
JE 102-5~-BK 


7) 1 a 
» $3 & 
a Low $ 
Q Q | 
yy 8 
JEIO3 
161595 
TRANSMITTER 
CONNECTOR 
FRONT 
ZE2 
JE 101 -12-W LATCH Geet 
-|4- UIT CARD 
JE 101-14-BK FRONT 


ZE 2-5-W-Y 


JEI03-6-R 
ZE2-1-6 
ZE2-4-R JE 10l-8-8R 
ZE2-7-W-R 
JE 101-5-W 
JEIOI-4-8K 
JEIO3-5-G 


ZEI-6-BL 
JEI03~7-W-R 


> 
' 
. 
Lt 
t 
3 
us 
> 


Figure 5-37. LCXB 27 Dual Transmitter Distributor Base Wiring 
Diagram 


5-14375-144 blank 


NAVELEX 0967-LP-625~-5010 


C 


153459 
OISTANT TERMINATING AREA ; CABINET TERMINAL BLOCKS 


DISTANT TERMINATING 
DESIGNATION 


A-1-BK 
WIRE COLOR CODE 


COLOR CODE: 
BK- BLACK O - ORANGE 


BL - BLUE 
BR- BROWN Croat aoe’ 
Y- YELLOW "IP A’—A"D—* 
W- WHITE QAOO@ 
TERMINAL DESIGNATIONS ENCLOSED 
IN PARENTHESIS ARE FOR REFERENCE z Ms o x 
AND ARE NOT MARKED ON COMPONENT. ® : a PF ob 
t ul T 
FUSE NUMBER: 161136 i) 2 $4 3 
6 1/4 AMP SLOW- BLOWING a 3 re a 


REFER TO 8313 WO FOR SCHEMATIC 
WIRING DIAGRAM. 


REFERENCE SPEC FOR TELETYPE 
CORPORATION EMPLOYEES ONLY, 
61397S 


305143 ASSEMBLY IS STRAPPED p S | O 3 CABINET GRD. 


BETWEEN TERMINALS 3 AND 4. REMOVE 
STRAP FOR THIS APPLICATION. 
155023 


ASSOCIATED CABLE ASSEMBLY 324685 Seen CAGE 
POWER SWITCH 7 
RECEPTACLE 
~39- $103-5-W 
is Sf nk LESU GRD. 
L E FIO3-1-BK gy 
305150 151411 
RECTIFIER POWER 
TERMINAL BLOCK TERMINAL BLOCK F 103 


116783 
FUSE HOLDER 


4 
} 
Q (2) C-38-0 
o 


$103-2-0 


L-1-W P-1-B8K 
B-2-W 
u L-2-8K 

z x ue « x S 103-3-BK (SEE NOTE 4) 

2 e § 2 4 z 

ww fz 6 o @ 

PART OF 305143 d 
POWER SUPPLY ASSEMBLY d 


CABLE ROUTING 
(BOTTOM VIEW) 


Figure 5-38. LESU 123 Electrical Service Unit Wiring Diagram 


5-145/5~146 blank 


NAVELEX 0967-1 ?P-625~5010 


fee Tous TTT Tomer exo 
Pe Oe Ms A DO Pei | 


= 


NOTES 
ALL SURFACE WIRING 24 AWG SOLID GREEN 
31784PL UNLESS OTHERWISE SPECIFIED. 


WIRING CODE 
— PART OF 3280!I1 ASSEMBLY 
—PART OF 328025 ASSEMBLY 


~—PART OF 328024 ASSEMBLY 
—20 AWG SOLID BARE 


TIE POWER SUPPLY COMMON TO CHASSIS AT 
CONNECTOR WITH STRAP 

ALL VOLTAGES DC UNLESS OTHERWISE 
SPECIFIED. 

REFER TO 8580WD FOR SCHEMATIC 

WIRING DIAGRAM. 


COLOR CODE 
BK —BLACK G—GREEN 
BR —BROWN O — ORANGE 
BL —BLUE P — PURPLE 

R-RED Y— YELLOW 

S- SLATE W- WHITE 


Cl THRU C7 0.0! MFD CAPACTOR, 319999. 
PART OF CABLE ASSEMBLY 328025. 


ALL SOLID GREEN SURFACE WIRING SHALL 
TAKE THE SHORTEST ROUTE BETWEEN 
CONNECTOR TERMINALS. 


REFERENCE SPECIFICATION FOR TELETYPE 
CORPORATION EMPLOYEES ONLY: 61,527S. 
Li, 22 uH CHOC 


LI, 22 uH CHOKE,329078. PLACE 6039I 
RM TUBING ON BOTH LEADS AND MOUNT 
L1 UNDER XZ4 ON TERMS. I6 & 23. 


18 GA. GREEN 2-1/4" MAX. WITH 7271IRM 
TERMINAL. 


DELETED 


ful 
z 
3 
4 
mm 


he ETL 
Arcill Ftp 


i ——<(Csié~*STEF 
r 
AQ 


7. 


TEBE PP CRF 
2 < o 
- 2 


| 
EU edd saadade 


I | 
INOTE tt 5 
POWER SUPPLY 
e=—— ae 
ra Ala A 


= im a 
(ie eee te ele 
1S: 
3 a eae ee 
23 BL 


sxx Tou |_| fae 


Figure 5-39. 328010 and 328000 Electronic Message Numbering 
Module Wiring Diagram (Sheet 1 of 2) 


NOTE |3 


250V: 
R) 


. 
o 


5-147/5-148 blank 


“4 


AA 


AA 


328014 


145914 


BB 


PART OF 3280II 
CABLE ASSEMBLY 


DETAIL AA 


O 
O 


O 
O 


328017 


ee ErLL Il : 
Arr iE 


etetetetetetel et = 
CEPT O 


328030 PLUG CONNECTOR 
(PART OF 328025 CABLE ASSEMBLY) 


NAVELEX 0967-LP-625-5010 


DETAIL BB 


328016 TOGGLE SWITCH (PART OF 


8024 


328015 PUSH BUTTON SWITCH CRBce 
ASSEMBLY) 


BOTTOM VIEW 


| 327945 | 


-600 MIN. 


327945 

DECAL MUST BE POSITIONED 
WITHIN DASHED AREA. APPLY 
DECAL AFTER ASSEMBLY. 


Figure 5-39. 328010 and 328000 Electronic Message Numbering 
Module Wiring Diagram (Sheet 2 of 2) 


5-149/75-150 blank 


ALL VOLTAGES DC, UNLESS OTHERWISE 
SPECIFIED. 


~ 
>—— INDICATES FEMALE AND 
INDICATES MALE TERMINALS. 


7 INDICATES POWER SUPPLY COMMON. 


FOR ACTUAL WIRING REFER TO 8579W! 
CIRCUIT CARD 322025 1S USED ONLY 
WITH THE 328000 ELECTRONIC MESSAGE 
NUMBERING MODULE TO PROVIDE LINE 
SEIZURE AND TANDEM DELAY LOGI. 


CIRCUIT CARD 322080 !S USED TO 
PROVIDE A PLUG IN LINE ASSURANCE 
FEATURE NOT INCLUDED WITH 328000 
OR 328010. 


REFERENCE SPECIFICATION FOR TELETYPE 
CORBORATION EMPLOYEES ONLY 61,5275 


NAVELEX 0967-LP-625-5010 


$8285 & 8$ 
3 2 8 so a a Aw ®& 
NN Nu 
¢ 2 0 0 : 
<q oO wa a sws Sw6é a 44 a sw4 Sw3 
us (NON LOCKING) (NON LOCKING) ™ (NON LOCKING) (NON LOCKING) 
a < 
2 5 < ) <a o : 
< z Gl. 29 2 2 20 
< bed ef rt . ! 19 39 y iy BP LP 
4 & 8 | | | VV V 5 im VU 
a o of =<} =x] oI FE el oF 
Ho: = 3 3] wu a al 8 4 ? 
= Ss a oe ed Od a wy ba 
“| Oo 4 OS i ©, >i & aja a 3 a) 
a = = . 
4 3 wz al a] & 2 ge S g 
4 9 8 qd gz 2 Hy A 3) 8 3) 3) 2 
READER SWITCHE = yw 7 7 
s pe 4} 71 9 | & & 3 1o| 9 28] 29 20 
| ad 
oS 
9 19 it} 
RUN- STOP UPPER READER : wy 
a 
c4— 0.01 z 
| MFO z! Bs w 23. 
Mco24 P Mco23 7 a E mcoz2 
322024 322023 3 4 2 2 322022 
10 2 of Fe & 
RUN- STOP LOWER READER 3 ° a 
=z 
: “aim 5 ea as ne ES 
| $ I 3 
, 13 a 4 | 7 UNITS 
i} 
TAPE OUT UPPER READER - \ 26 8 
: ' 
c6é—_0.01 
| MPO FORMAT RESET [> | 
| Cu, l 
| 2 13 8 
15 & 
TAPE OUT LOWER READER 3 19 7 
| c7—— 0.01 ° ADVANCE NUMBER TENS 
| G MFD g 29 12 a 
i < 4 UNITS AOVANSE 3 " | , 
' bed « 
2 END OF FORMAT 27 y - UNITS ENABLE ' 
UPPER READER STEP 7. < z | 
<q 
TO CMD & 7 re) 19 TENS ENABLE - 
| ca real " DATA SAMPLE s ! re ud 19 
| < 26 AND FORMAT ADVANCE < HUNDREDS. ENABLE ' z 
= z 2i ry 3 19 fT 
w o 
& THOUSANDS ENABLE y | HUNOREDS 
4 | ; ‘< 22 25 ¥ ! 6 
STEP TO CMD | cs 0.01 24 LEVEL | 12 20 NUMBER ENABLE 35 y \7 . 
MFO 
] b . | 
| 23 LEVEL 2 14 " LEVEL |! 23 | i8 
SERIAL DATA 2 Cin ae |) 
OUTPUT TO KEYER ° So 13 LEVEL 2 30 22 i. 
ee NDS 
22 LEVEL 3 15 25 LEVEL 3 3 ! ‘; ene 
17 LEVEL 4 ' 24 A 
EXTERNAL Sync 5, | —+~ 28 21 LEVEL 4 16 2 LEVEL 5 32 
PULSE FROM CLOCK 7 = 
AMPLIFIER a 


20 


LEVEL 5 


Figure 5-40. 


23) 


tsv \/ +sv V/ 


328010 and 328000 Electronic Message Numbering 
Module Schematic Wiring Diagram (Sheet 1 of 2) 


5-151/5-152 blank 


UNITS 


TENS 


HUNDREDS 


THOUSANDS 


23 
MC4I7 
322417 
4 DIGIT DISPLAY 


+ 250V 


a6 


INHIBIT DATA SAMPLE 


NAVELEX 0967-LP-625-5010 


LINE ASSURANCE LINE SEIZURE -AND- 


| 
TANDEM DELAY LOGIC 
| 


(NOTE 7) 


”) ¢ 
< 4 
§ 6 & 38 hf 3 
t~] q wf o « @ 
: i 
« He 
al id = 
8 aly #8! sly $ Py 
= a a} 2 5 
$ & 8 5 3 
g 519 21 9| §| 6 3 
oO & z o 
8 z et w 8 & r 
31 26 2 Z ba is : 
O, Sta 
27 (I) a any 
4 l4 7 REMOTE 
24-8 33 24-4 } 
mcoso mco2s 7 13 | REQUEST 


(NOTE 6) 


J ~ | seve LINE SEIZE 


23) 36] 24 2 5 
+5V 
V +5V \/ 
INHIBIT 
P3 
INHIBIT LINE ASSURANCE § zi 
ZERO PRESET FORMAT 
sw2 sw! 


(NON - LOCKING) 


DELETE 
(LOCKING) 13 


IN "ON" POSITION) ut 


| 
| 
PRESET ! 
(NON-LOCKING lo 
j] 
| 
(SWITCH SWI! SHOWN ti 


+5V 


Figure 5-40. 328010 and 328000 Electronic Message Numbering 
Module Schematic Wiring Diagram (Sheet 2 of 2) 


5-153/5-154 blank 


ALL RESISTORS 1/2 WATT, RESISTANCE 
VALUES IN OHMS, CAPACITANCE VALUES 
IN MICROFARADS UNLESS OTHERWISE 
SPECIFIED 


TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESIS APE FOR REFERENCE AND ARE 
NOT MARKED ON CONSOKENT. 


SL-BL }NDICATES SLOW BLOWING 


-—- INDICATES FEMALE TERMINAL 


—_ INDICATES MALE TERMINAL 
EFERENCE S 
ORPORAT | ON 


R PEC FOR TELETYPE 

Cc EMPLOYEES ONLY: 61,267S 
TI SECONDARY 50V AC TO CENTER TAP 
WITH 115V AC itNPUT; 8 OHMS (MAX ) 
PRIMARY RESISTANCE; 10 OHMS (MAX ) 
SECONDARY RESISTANCE TO CENTER TAP) 


TERMINAL TC-5 IS AN AUXILIARY KEYER 
OUTPUT TERMINAL TC-6,AN AUXILIARY 
SELECTOR MAGNET DRIVER INPUT AS 
SHIPPED. THESE TERMINALS ARE STRAPPED 
SO THE PAGE PRINTER WILL MONITOR ALL 
TRANSMISSIONS FROM THE KEYER 


TERMINAL TO-5 AND TD-6 PROVIDE 
AUXILIARY INPUTS TO EACH OF THE TWO 
KEYERS CAROS AS SHIPPED, THESE TERM- 
INALS ARE STRAPPED SO THAT BOTH THE 
LXD AND LAK CAN USE A SINGLE KEYER 
CARD FOR NON- SIMULTANEOUS OPERATION 
WITH THIS ARRANGEMENT DO NOT PUT 


A 303142 KEYER CARD IN KB 
CONNECTOR. 


KEYER OUTPUTS +6V MARK 
- 6V SPACE 


INDICATES 
INNER SHIELD 


INDICATES 
OUTER SHIELD 


IF EXTERNAL BATTERY !S SUPPLIED FOR 
POLAR LINE KEYER, REMOVE STRAPS 

BETWEEN TD-!, TO-2 AND 10-3, TC-4. 
APPLY + BATTERY (6.6 TO 7.8V) TO 

TO-2, AND — BATTERY (66 TO 7.8V} 
TO TO-4. IF +#6v IS SUPPLIED, THE 
KEYER OUTPUT WILL DROP TO #45v. 


NAVELEX 0967-LP-6 25-5010 


OUTER SHIELD INNER SHIELO | | 


$7-90V_ DC . 
47-53V DC REG. cs | 
Ww a 
RIO! 
250 
a ae Z 25 
rey z oO a | (2) 
KA--[---= sa--|-~---|----= 


aN 
a 
vo 


+ [ce CARD MAGNET MAGNET 
POLAR LINE POLAR LINE DRIVER ORIVER 
(POWER SUPPLY) 
w KEYER KEYER 323810 323810 
321290 303142 8143Wwo 8143W0d 
321130 (NOTE 13) 


CHK. 


5 


| TATA 


TD-6 TD-5 
NOTE 13 


TB-2 TB-i TC-5 TC-6 
NOTE 14 NOTE 12 


SS 


amt fo} 
at 


ee 


- {A--|S--48- pio Dis |Sectat 


SIGNAL CONTACTS SIGNAL CONTACTS SELECTOR MAGNETS 


TSI01 
(5) Rt 
$101 
RI(5) 
Fie: AUXILIARY SWITCH —_ 
KEYBOARD 
nea (NOTE 10) t ieee 
TA-6 CABINET nei Rais 
PROTECTIVE TERMINAL 132 
TA-I GRD. STRIPS 


LIVE 
SIDE Boos 100-130V AC 45-66 HZ ane 


Figure 5-41. 323811 Electrical Service Assembly (Signal) 
Schematic Wiring Diagram 


5-155/5-156 blank 


NAVELEX 0967-LP~625-5010 


TERMINAL TC-5 IS AN TA | TB,TC,TD KAEBPA TI RI,R2 
; AUXILIARY KEYER OUTPUT. 
; Y 11284 158250 SB, 326351 323562 
TERMINAL TC-6,AN . 
Grease SbECIeieD. © AUXILIARY SELECTOR MAG- TERMINAL BOARD TERMINAL BOARD 326270 TRANSFORMER ASSY RELAY 


SHIPPED, THESE TERMINA CONNECTOR 


ARE STRAPPED SO THE 
PAGE PRINTER WILL 

MONITOR ALL TRANSMIS~ 
SIONS FROM THE KEYER. 


TERMINAL DESIGNATION EN- 
CLOSED IN PARENTHESIS 
ARE FOR REFERENCE AND 
ARE NOT MARKEO ON 
COMPONENT. 


(4) (5) 


Eee NUMBER’ 162360 
ho AMP SLOW Eee 


NOTES CONTINUED 
ON SHEET 2 


SECONDARY —" 


TERMINAL NUMBERS 
APPEAR ON ASSOCIATED 
MARKING STRIP. 
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FIO! Li,Le 


321133 
116783 
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END TERMINATING TERMINAL SIDE 
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—“eZ= SHIELDING 
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CAPACITOR 


- 4707 — INDICATES 


~ilt iit OOUBLE 
i) SHIELDING 


NOTE 3 


PIOL, PlO2, rm 
P103, PI04, 


ALL STRAPPING WIRE 24 
AWG BARE , 39603RM.USE 
SLEEVING WHERE REQUIRED 


@ INDICATES 18 AWG 
STRANDED WIRE. 


@ INDICATES 24 AWG 
STRANDED WIRE. 


@ INDICATES 24 AWG 2 
LEAD SINGLE SHIELDED 
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-CAPACITOR 321276, 321238 
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BR- BROWN S-SLATE 
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OUTER SHIELD AND FUSE 
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Figure 5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 1 of 5) 


5-157-5-158 blank 


IF EXTERNAL BATTERY !S 
SUPPLIED FOR POLAR LINE 
KEYER, REMOVE STRAPS 
BETWEEN TD1,TD2 & TD 3, 
TD 4. APPLY+ BATTERY (658 
TO7.80V)TO TO2 AND— 
BATTERY (6.6 TO 7280V) TO 
TD4. IF 6V IS SUPPLIED, 
KEYER OUTPUT WILL DROP 
TOt 4.5V. 


TERMINAL TDS & TD6 PRO- 
VIDE AUXILIRY INPUTS TO 
EACH OF THE- TWO KEYER 
CARDS. AS SHIPPED, THESE 
TERMINALS ARE STRAPPED 
SO THAT BOTH THE LXD @ 
LAK CAN USE A SINGELE 
KEYER CARD FOR NONSIM— 
ULTANEOUS OPERATION. 
WITH THIS ARRANGEMENT 
DO NOT PUT A 
KEYER IN KB CAR! 


303142 
D CONNECTOR 
Gi REFER TO RELATED SET 


DIAGRAMS FOR EXTERNAL 
CIRCUITRY. 
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TO 


Figure 5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 2 of 5) 
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Figure 5-42, 323811 mlectrical Service Assembly (Signal) 
Wiring Diagram (Sheet 3 of 5) 
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Figure 5-42. 323811 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 4 of 5) 
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Figure 5-42. 323811 Electrical Service Assembly (Signal, 
Wiring Diagram (Sheet 5 of 5) 
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ALL RESISTORS 1/2 WATT, RES! STANCE 
VALUES 1N OHMS, CAPACITANCE VALUES IN 
MICROFARDS UNLESS OTHERWISE SPECIFIED. 


INDICATES FEMALE 
TERMINAL 


INDICATES MALE 
TERMINAL 


TERMINAL DESIGNATIONS ENCLOSED 
IN PARENTHES!S ARE FOR REFERENCE 
AND ARE NOT MARKED ON COMPONENT, 


REFERENCE SPEC. FOR TELETYPE 
CORPORATION EMFLOYEES ONLY: 
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INDICATES SINGLE SHIELDING 
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Tl SECONDARY SOV AC TO CENTER 
TAP WITH 115 VAC INPUT. 
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TO CENTER TAP. 


ALL VOLTAGES GIVEN WITH 
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—6 VOLT INPUT (OR OPEN LINE) 
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Figure 5-43. 323812 Electrical Service Assembly (Clutch) 


Schematic Wiring Diagram 
5-167/5-168 biank 


Nol NOTES 


ALL VOLTAGES OC UNLESS 
OTHERWISE SPECIFIED. 


TERMINAL DESIGNATION EN- 
CLOSED IN PARENTHESIS 
ARE FOR REFERENCE ANO 
ARE NOT MARKED ON 
COMPONENT. 


FUSE NUMBER: 162360 
8/10 AMP. SLOW BLOWING. 


TERMINAL NUMBERS 
APPEAR ON ASSOCIATED 
MARKING STRIP. 


4 INDICATES TO TAPE 


END TERMINATING 
POINT. 


Pond INDICATES 
oo SINGLE 


—~— SHIELDING 


—frevr— INDICATES 


ALL STRAPPING WIRE 24 
AWG BARE ,39603RM. USE 
SLEEVING WHERE REQUIRED. 


© INDICATES 18 AWG 
STRANDED WIRE. 


@ INDICATES 24 AWG 
STRANDED WIRE. 


@ INDICATES 24 AWG 2 
LEAD SINGLE SHIELDED 
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ALL SURFACE WIRE 24 AWG 

GREEN, 31784 RM, UNLESS 

OTHERWISE SPECIFIED 


REFER TO 8405WD FOR 
SCHEMATIC WIRING 
DIAGRAM. 
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BR-BROWN S-SLATE 
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O-ORANGE Y-YELLOW 
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Figure 5-44, 


323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 1 of 4) 
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ADD POLARIZING KEY TO CONNECTOR 
IN POSITIONS INDICATED. (3 PLS.) 


SURFACE WIRING BETWEEN CARD 
CONNECTORS SHALL TAKE THE. 
SHORTEST POSSIBLE ROUTE. 


Figure 5-44. 323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 2 of 4) 
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323812 Flectrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 3 of 4) 
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Figure 5-44. 323812 Electrical Service Assembly (Clutch) 
Wiring Diagram (Sheet 4 of 4) 
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a =) Se ee 


OUTER SHIELD INNER SHIELD 


ALL RESISTORS 1/2 WATT, RESISTANCE |: 
VALUES §N OHMS CAPACITANCE VALUES 
tN MICROFARADS UNLESS OTHERWISE 


SPECIFIED. $7- 90V OC 


TERMINAL DESIGNATIONS ENCLOSED 47-53v 0C_ REG. 


IN PARENTHESIS ARE FOR REFERENCE zy 2]! ' oh) aw 
ANO ARE NOT MARKED ON COMPONENT, yoH! | 
| | 
SL-BL INDICATES SLOW BLOWING. vjo ie | 
ra So aa ger 
>— INDICATES FEMALE TERMINAL pa-2|---=L_-*}--|4 + as ee Sag vy 
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REFERENCE SPEC. FOR TELETYPE 
CORPORATION EMPLOYEES ONLY 


612678 Or, = 


SELECTOR SELECTOR 


SELECTOR 


Tl SECONDARY SOV AC TO CENTER TAP REGULATOR MAGNET MAGNET MAGNET 

WITH $15¥ AC INPUT; 8 OHMS (MAX. ) CARD POLAR LINE POLAR LINE ORIVER ORIVER ORIVER 

PRIMARY RESISTANCE; 10 OHMS (MAX. ) (POWER SUPPLY) KEYER KEYER 323810 323810 323810 

SECONDARY RESISTANCE TO CENTER TAP 321290 303142 303142 8143 WD 8143WD 8143WD 
321130 


V/__ INDICATES CIRCUIT COMMON. 


IF EXTERNAL BATTERY IS SUPPLIED 
FOR POLAR LINE KEYER REMOVE 
STRAPS BETWEEN TD-i, TO-2 & 
TD-3, TD-4. APPLY + BATTERY 
(6.6-7.80V) TO TD-2 AND — 
BATTERY (6.6-780V) TO TO-4. IF 
*6V IS SUPPLIED, KEYER OUTPUT 
WILE DROP +45Vv. 


NOTE 13 


a 
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EFER TO 8315WD FOR ACTUAL WIRING 
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DIAGRAM. 
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TERMINAL TC-5 135 AN AUXILIARY 
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ARE STRAPPED SO THE PAGE PRINTER 
WILL MONITOR ALL TRANSWISSIONS 
FROM THE KEYER. 
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NOTES 


ALL VOLTAGES OC UNLESS 


OTHERWISE SPECIFIED. i 
TERMINAL DESIGNATION EN- 
CLOSED IN PARENTHESIS 


REFER TO 8413 WD FOR 
SCHEMATIC WIRING 
DIAGRAM 


TERMINAL TC-5 1S AN AUXILI- 
ARY KEYER OUTPUT. 


TERMINAL TC-6 IS AN AUXILI 
ARY. SELECTOR MAGNET 
DRIVER INPUT.AS SHIPPED, 
THESE TERMINALS ARE 
STRAPPED SO THE PAGE PRINT- 
ER WILL MONITOR ALL 
TRANSMISSIONS FROM THE 
KEYER. 


ARE FOR REFERENCE ANO 
ARE NOT MARKED ON 
COMPONENT. 


FUSE NUMBER- 162360 
8/10 AMP. SLOW BLOWING 


TERMINAL NUMBERS 


APPEAR ON ASSOCIATED 
MARKING STRIP 
We INDICATES TO TAPE 
END TERMINATING 
POINT. 
- INDICATES 
aan del ae 


TERMINAL TO-5 AND TD—6 
PROVIDE AUXILIARY INPUTS 
TO EACH OF THE TWO KEYER 
CARDS. AS SHIPPED, THESE 
TERMINALS ARE STRAPPED 
SO THAT BOTH THE LXD 
AND LAK CAN USE A SINGLE 
KEYER CARD FOR NON— 
SIMULTANEOUS OPERATION, 
WITH THIS ARRANGEMENT 
DO NOT PUT A 303142 
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@ INDICATES 24 AwG 
STRANDED WIRE. 
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LEAD SINGLE SHIELDED 
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ALL SURFACE WIRE 24 AWG 
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OTHERWISE SPECIFIED. 


IF EXTERNAL BATTERY 
IS SUPPLIED FOR POLAR. 
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APPLY + BATTERY (6.6 
TO 7.8V) TO TD-2, 
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KEYER OUTPUT WILL 
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Figure 5-46. 323815 Electrical Service Assembly (Signal) 
Wiring Diagram (Sheet 2 of 5) 
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SCALE 1/1 


a a 2 a NOTES: 

Cr eee 
pitt ff 1. TRANSISTOR G2 HAS 323847 HEAT SINK PRESSED ON. 
Pcs | sass | 1 | piope, wang pe entre ore | 2. USE 323846 TRANSISTOR PAD UNDER TRANSISTOR @3. 
eS 3. REFERENCE SPECIFICATION FOR TELETYPE CORP. EMPLOYEES OMLY: 
a | gee me Se ee 4. REFER TO 8143WD FOR SCHEMATIC WIRING DIAGRAM. 
PE ee ee 5. ALL CHARACTERS TO BE .125 HIGH AND PRINTED WITH MOTE 
| gs | _sauren | 2 | teangusvon, orzo owe, ENAMEL. 
rt See a "ee Ra 
ef sriss | tL raansiztan, anzegen | 6. ALL PRINTED CHARACTERS TO BE LOCATED +.031 FROM NOMINAL . 
en ere eee oe SCALE 2/1 7. 3 HAS 300126 INSULATING COVER. POSITION G3 (AITH COVER) 
en ee SO THAT 323847 HEAT SINK MAY BE FULLY SEATED ON G2. 
ae eee pap, teausister TRANS 1 STOR 
Ct ae ane 8. 144495 TRANSISTOR PAD REQUIRED ON Ql, 4, 05, 8 AND 09, 


AND 2. 


Figure 5-51. 323810 Selector Magnet Driver (SMD) With Signal 
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SILK SCREEN 
CHARACTERS 
(WHITE) 080 
HIGH .O1S MIN. 


LINE WIDTH 341335 


sy | TERE XBE «© | TOTAL | NAME AND DESCRIPTION | LOCATING FUNCTION 


pees 
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STUD, CONNECTOR 
BOARD, ETCHED CIRCUIT 


NAVELEX 0967-LP-625-5010 


[= 179639 “| 
CONTACT 


| ASSEMBLY I si RI R2 4 


—— TO KEYER 
| INPUT 
FIXEL 
| CONTACT 
| cl 
| y 500PFD. 
| MovABLE 
CONTACT 
ates 
| $2 R3 T2 
| 1000 1 
[_ J <7 
Pan ee Ge en Vv 
NOTE: 


DASHED LINES INDICATE EXTERNAL CIRCUITRY. 


Figure 5-52. 321268 Filter Card Assembly 
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5-207/5-208 blank 


NAVELEX 0967-LP-625-5010 


ASSEMBLY, CIRUIT CARD (CMD) 


TELETYPE [TOTAL : 
gty.| NAME AND DESCRIPTION | LOCATING FUNCTION 


USED ON 321991 


NO B/M 
PART NO. 
[Rt | 327793 | 1 [RESISTOR 1a Onm SW. 21% | REG. CURRENT LIMITER 
| R2 | 182773 | 1 |POTENTIOMETER, 3 OHM.2. 5W] REG CURRENT ADJ. 
faa _[_a2ires | 1 [Resistor 2x. 20, 52 ¢ c 7 2" 3" 
i Ru | 118720] 1 JRESISTOR, 100K, /2W,5% (COLLECTOR) ; 0 1 = 4 
[118720 | 1 [RESISTOR, 100K. 1 2W,5% NOTES i DIMENSIONAL ACCURACY . 
| _t2g85u | 1 [ResisTOR. 10K. 1 2W 8 BOTTOM VIEW © THIS VIEW May BE USED CHECK 
[arf seui6o [7 frorenroneien.o Te (BASE) OF TRANSISTOR AS ITO) MASTER FOR (ers eT 
prs [ iteiue [a [ResisToR.W. 7K, 1 2w.57 | ER E 2. ALL CHARACTERS To eE 4 Ria Ri7 
PRO [| 120850 | 1 [RESISTOR G80 OHM.) 2W.57 | WOLTAGE DIVITER (EMITTER) 128. HIGH ANDIPRINTED pr Re 
P RIO | a21288 | 1 [RESISTOR, 20K. | 2w, 5° QE LOAD RES WITH WHITE ENAMEL, c7 of RZ Rte 
| Rti | 137604 | 4 [RESISTOR,620 OHM, 1 2W.5% VOLTAGE CINDER 3. ALL PRINTED CHARACTERS ae prcRS 
fs Ri2 | 321292 [ 1 [RESISTOR.1.3K, 2¥. 5° | CR? CURRENT LIMITE TO BE LOCATED od 
= +.031 FROM POSITION c3 Ale 
Rid] 139143 | | JRESISTOR,Y3K, | 2w, 5° | O2 LOAD RES eed Ge aic | RIO ba 
| Riu | 321259 | 1 |RESISTOR.15 OHM, 1 2w.5? | QQ EMITTER RES. w. Pe se 
| rts | i6si7e | + |ReSiSTOR.3.6K, |W. 5” [3 LOAD RES 4.CR10 ADDED FOR SHORT “mr cRIO Rik 
Pare [_ta7aue [1 ]Resiston.1 5x, raw, 5 | GH BLEEDER AES CIRCUIT PROTECTION. y:] ig chS cs 
RI7 | 321151 | 1 |RESISTOR, 110 OWM,3W, 1° [COML CURRENT LIMITER ay ul 
| R18 | 321288] 1 [RESISTOR 20K, \/2w,5% | CRE BIAS RES. + x 
Daan ee] Ee Pee TI Qs T3 Ri2 cr 
; Su ences, Se oes om. cE R 
ci | 321158 | 4 |CAPACiTOR, .1 MFO. Rt. BY-PASS CAP : oO a cna 8 
c2 321157 |_| |CAPACITOR, 500 PFD. R.F. BY-PASS CAP. NOTE 3 CRS R2 a 
| cz | 171629] 1 [CAPACITOR, .15 MFO. .| Q3 FEEDBACK CAP ene : 
| cu | 321264] 1 [CAPACITOR, 50V, 2.7 MFD. | TRANSIENT SUPP. \ RO a 
y ul Rit R3 
178860 |_| [CAPACITOR, |00V,.022 MFD.| RF. BY-PASS I XN sain 4@-cR7 40 CRI 
| cé | i7isa7_ | | [CAPACITOR,200V,.25MFD.] 04 FEEDBACK CAP. | eer yn Be Ri 
171583 | | |CAPACITOR, 0O3 MFD RF BY-PASS CAP. ge 
St BE ee Te ‘\ 14 Cl wpuztr xe zamoomE 
a es : CRI : Bue Sea, 
[cri | 321161 | 1 JOsODE, tN7UBA,3.9V25% | REG. VOLT. REF. 3.9vi5% \ COMPONENT SIDE 
crs 32iisut 1 [orope, 1nus7 Qi BASE PROT. . 
178844 | 1 |VARtSTOR, 100-A TEMP. COMP, R32 2K 
cr5| _t7eauy | t | VARISTOR, 100-A TEMP. COMP. Re 
[cre] tresuu | 1 TvarisTor, 100-4 TEMP._COMP, wore. 390 t5% 
pcr? Piece? [i Prone, inseoaa tvs’, [tiap COMP. REF. R7 
| cre | ot776n | 1 [ormon, INc be Qu EMITTER DIODE 5M 
321154 | 1 [DIODE, INu57A TRANSTENT SUPP, RI4 CcR8 a4 RI7 A,B 
nore 4 | criof 32u54 | 1 [O'coe, inasza SHORT PROT. 
ror | 321166 | 4 J PaNsiSTOR, 2N1893 R12 
|_ oe | 3zaiag | ot [TRansistor, 2N4'21 RS - 18 uo 
' 
P93 fF 321165 | TRANSISTOR, DG <_-—__ R6 1.3K 
Poe [321261 [1 [rans' Stor, 24u036 ioK 
pd 32ara7 Ty [Pan, TRANSISTOR Ce cS 
| tuuugs [3 fe ap, TRANSISTOR 1 01.03.04 (7 Q3 cé6é oe 
| sziz99 |) Tomcuit Boaroetcneo | Cid 
ee ET CT aes R4 \ ha, a2 7 
Pata | ise [af cus, Tenn era eek re wig hl cee 
ay ee Ee es ee CRIO NOTE 4. ‘508m 20K CRO 
Ge Tn ee Dee MED 
c3 
ALL RESISTORS 172 WATT, ALL N.P RS RIG 
RESISTANCE VALUES !N OHMS AND. ALL , '’ 
CAPACITANCE VALUES IN MFO. UNLESS a 1. 
OTHERWISE SPECIFIED. 100 K 620 ‘5 
Q5 (181675) AND CR2 (321149) ARE K.L.M CR4,5,6 C4 
MOUNTED TO 321148 HEAT'SINK. SEE CMD hee. c2 RI3 + 2.7 
ASSEMBLY 321991 R8 RQ CR7 43K Rie : 
6K 
500 PFD ark > cad 4.7V4 5% 


R2 1S ADJUSTED FOR !5 MA IN CR2 WITH 


INPUT MARKING [*6) AND OUTPUT CONNECTED UJ 
O A 150 OHM Ri OR (5 ¥s b \/ \/ 


R7 1S ASJUSTED FOR SYMMETRICAL SwWITCH- 


ING ABOUT ZERO. : HJ 
PINS 140 MA TO: COILS 

PINS -6¥ OC é E,F 
PENS +N7 TO S53V¥ DC POWER 


PINS £,F, itd x TROL CONTACT PROV 
PINS NAF i BBB SIGNAL iNFUT 
PINS K,L,M COMMON 


(ALL INPHITS AND OUTPUTS REFERRED TO 
COMMON ) i 


S-NUMBER:61, 2638 
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